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Foreword

Pharmacotherapies for the treatment of heroin addiction matter – they 

matter greatly. Not only does it matter that they exist, but it also matters 

how they are provided. Provide the treatment well, and great public good 

can be achieved. Provide the treatment poorly, and some lesser level of 

public good may be achieved, but also opportunities will have been wasted. 

Fail to provide the treatment, and an opportunity to deliver individual and 

public good has been squandered. These observations are not obvious – 

there are plenty of examples where the manner of provision of treatment is 

not so important, provided the treatment is delivered. But in the field of 

pharmacotherapies for the treatment of opiate dependence, the organiza-

tion of the provision of this treatment, and the quality of the treatment 

provided, have a great influence on the amount of individual and public 

good which is then achieved.

Providing treatment to individuals caught up in opioid dependence 

remains a controversial subject. Maintenance treatment programs are now 

a major component of treatment in many countries around the world, but 

are provided only in secret or are completely prohibited in many other 

countries. It is as if practitioners and policy makers have not been able 

to break out of the straitjacket of moral arguments and challenges 

about whether they do, or do not, “believe” in methadone maintenance 

(and similarly, but usually less passionately, with other maintenance 
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treatments). Science needs to come to the fore, to encourage more 

objective consideration of the evidence, and to enable more rational 

planning of appropriate health care.

A long time ago, nearly 20 years ago, in the foreword to a predecessor of 

this book, I wrote that the world seemed split into three camps – those who 

know methadone maintenance to be good and efficacious, those who know 

it to be bad and ineffective, and a minority who are still receptive to new 

data and analyses of benefit and cost. I am sure that we all expected these 

matters to have been resolved in the intervening years, but sadly that 

observation remains true today. The good news is that the proportion of 

the world who are now receptive to consideration of new data and analyses 

has increased substantially, but progress is still hampered by unhealthy 

distractions and unreasoned attacks from both sides by those who believe, 

with the passion of religious zealots, that presentation and consideration of 

new data is in some way subversive. All three of these groups can benefit 

from this book with its clear presentations of the increasingly large and 

robust amounts of evidence about the benefits and harms that may result 

from provision (or nonprovision) of treatments for opioid dependence.

How much do we really know about the effects of maintenance treat-

ment? What is the long-term outcome? What are the costs? How sure are 

we about the quality of the studies that have been done? These are ques-

tions that are repeatedly asked – and reasonably asked – but it is important 

for us all to move beyond merely repeatedly asking the questions. We must 

also be willing to listen to, and study, the answers that are provided. This 

new book edited by Richard P Mattick is an excellent source of answers to 

many of these questions, and it will stand many of us in better stead if we 

study and consider the issues laid out in clear format in this book, before 

we venture forth again into public debate. Not all the questions have been 

fully answered, and some of the initial conclusions are found to be less 

robust than others. But we need to know about the answers, and the 

quality of these answers, so that future debate, future commissioning of 

services, and future provision of treatment can be improved.

This new book provides an excellent and comprehensive review of this 

area. There are now several different pharmacotherapies to be considered, 

and these are each addressed in separate chapters and sections. There are 

also other aspects to treatment which are enormously important and relate 

to the organization and provision of the treatment programs themselves 
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(i.e., there are important qualities which are not contained within the 

medicine bottle), and the findings from scientific study of these factors are 

usefully laid out for the reader.

So where does that leave us? With the planning of provision of 

pharmacotherapies for treatment of opioid dependence, there are ways of 

doing it well, and ways of doing it badly. With the actual direct clinical 

treatment of individuals afflicted by opioid dependence, there are ways 

of doing it well and ways of doing it badly. Without guidance from the 

extensive policy and clinical research literature, the planner and the 

practitioner are reliant on their instinct and intuition. They may get it 

right – but they may get it wrong, with disastrous consequences. Meaning 

well is just not good enough. Today, with access to the extensive literature 

on this form of treatment, decision making can be properly informed. But 

it is still often difficult to find balanced presentations of the large amount 

of data and opinions which are already out there in the public domain. 

This new book will be an invaluable resource for the reader looking for a 

balanced consideration of this extensive area, and particularly for balanced 

consideration of the relative merits of the different available and emerging 

pharmacotherapies which can be considered, alongside each other, in this 

most important area of healthcare planning and provision.

Professor John Strang

Director, National Addiction Centre

(Institute of Psychiatry, King’s College London;

and South London and Maudsley NHS Foundation Trust)

London, UK

January 2009
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c h a p t e r  1

Opioid dependence 
and management
Louisa Degenhardt, Richard P Mattick, and Amy Gibson

Illicit opioid use, typically involving the use of heroin, is a significant 

health problem internationally. In many developed countries, dependent 

heroin users are typically daily, or near daily, injectors of heroin, and of 

other opioid and sedative drugs when heroin is not available. They con-

tinue to use heroin despite the significant social and health problems that 

it causes them, such as, being arrested for drug or property crimes, with 

subsequent imprisonment, exposure to blood-borne viruses and increased 

potential for contracting infectious diseases, and opioid overdose often 

requiring resuscitation.

Research in the UK and the US indicates that dependent heroin users, 

who seek treatment or come to attention through the legal system, may 

continue to use heroin for decades.1,2 In this population, daily heroin use is 

punctuated by periods of abstinence, drug treatment, and imprisonment. 

In the year after any episode of drug treatment, the majority of users relapse 

to heroin use.3 When periods of voluntary and involuntary abstinence 

during treatment or imprisonment are included, it has been estimated that 

dependent heroin users use heroin daily for 40% to 60% of their 20-year 

addiction careers.4,5 It is this long-term dependence on the drug that has 

focused the minds of clinicians and researchers on the best methods of 

management of these individuals to minimize the extent of the adverse 

social and health consequences.



2 Pharmacotherapies for the treatment of opioid dependence

Epidemiology of use and dependence

The prevalence of opioid use is relatively low in comparison with other 

illicit drugs, such as cannabis which is widely used. Annual estimates 

between 2001 and 2003 have found that just over 15 million people had 

used opioids in the previous year, including heroin, morphine, opium, and 

synthetic opioids. This number corresponds to approximately 0.4% of 

the global population aged between 15 and 64 years. Of these 15 million 

people, just over 9 million are believed to use heroin, equivalent to 

approximately 0.23% of the global population aged between 15 and 

64 years.6

In considering these estimates, a number of cautions are warranted, as 

they most likely underestimate the true extent of the use of heroin and 

other illicit opioids. Since illicit opioid use is a stigmatized, covert activity, 

data on the level or nature of use are limited and prone to wide margins of 

error. When local opioid use data are extrapolated to national estimates, 

the error is amplified. The above estimates were sourced from the latest 

United Nations Office on Drugs and Crime (UNODC) annual World Drug 

Report.7 The main limitation of these reports is that they primarily rely on 

the completeness of the data captured by annual reports questionnaires 

(ARQs) by various member states and submitted to the UNODC. Not all 

member states submit ARQs and some of those that do may not have 

adequate monitoring systems in place to provide reliable, internationally 

comparable data.8

There are substantial technical difficulties in estimating the number 

of heroin users. In most developed societies, heroin use is illegal and a 

stigmatized activity that is practiced in private by consenting adults who 

prefer others not to know about their behavior. There is no one widely 

accepted ‘gold standard’ method for producing credible estimates of 

the number of people who make up the ‘hidden population’ of dependent 

heroin users.9

The preferred strategy is to look for convergence in estimates produced 

by a variety of different methods of estimation.10,11 These methods can be 

classified into two broad types: direct estimation methods that attempt 

to estimate the number of heroin users in representative samples of the 

population, and indirect methods which attempt to use information 

from known populations of heroin users (such as those who have died of 
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opioid overdoses, and those who are in treatment or the criminal justice 

system) to estimate the size of the hidden population of heroin users.

Nearly 8 million of the world’s 15 million opioid users are found in the 

Asian countries surrounding Afghanistan and Myanmar, the two biggest 

opium-cultivating countries. Some 4 million opioid users are in Europe, 

mostly in Eastern Europe, driven by a high prevalence of use in the Russian 

Federation. North and South America combined account for about 

2.5 million opioid users, and Oceania has approximately 0.1 million users. 

Both Europe and Oceania have a prevalence of opioid use higher than 

the global average: 0.75% and 0.5% of the population aged 15 to 64, 

respectively.6 That these estimates are imprecise should be unsurprising. 

That there is a significant international problem with illicit opioid use is 

equally obvious. The trends over time attest to the growth of this problem 

over the past decades.

Trends in opioid use

Over the past 30 years, there has been increased use of illicit opioids. For 

example, rising opioid overdose death rates indicate that the prevalence 

of dependent heroin use has increased in Australia since the late 1960s.12 

Increased overdose deaths and increased visibility of heroin use in major 

cities led to an increase in public and political concern about the impact 

of dependent heroin use on public health and public order in Australia. 

Similar concerns have been prominent in US and European cities, and more 

recently in Asia.

The trends shown by the birth cohort data mentioned above in 

proportional opioid overdose mortality are also consistent with historical 

data on post-war illicit heroin use, using Australia as an example.13,14 

These historical data suggest that illicit heroin use first came to police 

attention in major capital cities in the late 1960s after Australia began 

to host ‘rest and recreation’ visits by US servicemen who were on active 

service in Vietnam. US servicemen in Vietnam were subsequently shown 

to have high rates of exposure to heroin in Vietnam, where the drug was 

cheap, pure, and freely available.15

Dependent heroin use had become sufficiently widespread by the 

beginning of the 1970s to prompt the funding of treatment services for 

heroin-dependent persons. Methadone maintenance treatment was first 



4 Pharmacotherapies for the treatment of opioid dependence

developed in the USA in the 1960s and introduced into other countries in 

the 1970s,16 and the first therapeutic communities were established around 

the same time.17 The young adults who initiated heroin use in the late 

1960s and early 1970s were members of the birth cohorts born between 

1950–54 and 1955–59, (assuming an age of initiation between 15 and 25 

years). The proportion of deaths attributable to opioid overdose began to 

increase in the late 1970s, in the case of the 1950–54 cohort, and in the 

early 1980s for the 1955–59 birth cohort.

Since the early development of the use of heroin, there has been 

stabilization of the extent of use, at least in some countries. Using 

the World Drug Reports, it is possible to consider yearly trends in drug use. 

In the most recent reports, heroin use in Western Europe is reported to be 

on a stable to declining trend, as evidenced by a fall in opioid overdose 

deaths. Stable or declining trends were also reported from most countries 

in East and South East Asia, Pakistan, and some Central Asian countries. 

However, China continues to report increases in opioid use, with the 

number of registered “addicts” reaching 1 million in 2003, a 15-fold 

increase since 1990. The strongest decrease in opioid use was recorded from 

Oceania, largely as a result of the 2001 Australian heroin shortage. In the 

United States, opioid use was stable, but increased in some countries in 

South America.

Risk factors for opioid use and dependence

Very few studies have examined the risk factors and life pathways that lead 

young people to use and become dependent on heroin, so that strong state-

ments about the precursors of illicit opioid use are difficult. There is, how-

ever, a large literature on risk factors for early use of alcohol and cannabis 

which indicates that young people who are the earliest initiators and heavi-

est users of alcohol and cannabis are those who are most likely to use 

heroin.18–20

Two aspects of the family environment are associated with increased 

rates of licit and illicit drug use among children and adolescents. The first 

is the extent to which the child is exposed to a disadvantaged home 

environment, with parental conflict and poor discipline and supervision.21 

The second is the extent to which the child’s parents and siblings use 

alcohol and other drugs.21
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Children who perform poorly in school, those with impulsive or 

problem behavior in childhood, and those who are early users of alcohol 

and other drugs are most likely to use drugs like heroin.21,22 The nature of 

the relationship between peer affiliations and adolescent substance use 

remains controversial, but affiliation with drug-using peers is an important 

risk factor for drug use, which operates independently of individual and 

family risk factors.18

Exposure to these risk factors is highly correlated. Young people who 

initiate substance use at an early age have often been exposed to multiple 

social and family disadvantages. They also tend to be impulsive, have per-

formed poorly at school, to come from families with problems and a his-

tory of parental substance use, and to affiliate with delinquent peers.18,20,21 

However, simply being repeatedly exposed to use of opioids is probably 

sufficient to generate dependence.

Treatment

Of all the illicit drugs, worldwide treatment demand for opioids is the 

highest. Between 1998 and 2002, treatment demand for opioids accounted 

for 67% of drug treatment demand in Asia (including 33 Asian countries), 

61% of drug treatment demand in Europe (32 European countries), 

and 47% of drug treatment demand in Oceania (Australia and New 

Zealand).8 It is the exploration of these treatments for opioid dependence, 

and especially the available medications, which is the subject matter of this 

book.

Treatment ideologies

While illicit opioid dependence or addiction, as for alcohol, was some-

times viewed as a moral or a personality disorder, in the case of 

heroin dependence it has frequently been managed as a medical disorder. 

Although early attempts to achieve abstinence were prominent, the 

recognition that opioid dependence is a chronic relapsing disorder led to a 

focus on methods that would address the issue of relapse and especially 

that would draw dependent users into a pharmacologic intervention 

using medications to maintain the person in treatment and minimize 

their relapse to illicit opioid use.
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Even so, in the past, most treatment services for opioid dependence 

in many countries (e.g., the US), other than methadone maintenance 

clinics, were largely non-medically orientated and had focused on 

abstinence as a treatment goal. In recognition of this issue, it was suggested 

that the recent registration of buprenorphine for use in general practice 

would mark a shift from ideologically driven treatment to a science-based 

treatment system.23 It has, however, been the pharmacotherapies that 

have been and remain the mainstays of effective management of opioid 

dependence.

Management of opioid withdrawal

In opioid-dependent patients, management of opioid withdrawal alone 

does not constitute a treatment in and of itself, since relapse to opioid 

use is common following medication cessation.24 Medications such as 

methadone, clonidine, naltrexone, and more recently buprenorphine, 

have been prominent in the management of withdrawal.

Opioid maintenance treatments

Methadone

The real breakthrough in the treatment of opioid dependence was the 

development of opioid agonists used for maintenance treatment. 

Methadone was the first of these agonist drugs, introduced by Dole and 

Nyswander in the early 1960s in New York. Their model of methadone 

maintenance treatment (MMT) used high or ‘blockade’ oral methadone doses 

at stabilization levels of between 50 and 150 mg/day.25 Methadone treat-

ment was administered as a component of a long-term supporting 

program with maintenance rather than opioid abstinence as the original 

treatment goal.26 Unfortunately, the treatment was sometimes altered by 

those who wanted it to be abstinence oriented, and who then lowered 

methadone doses and punished patients for failure by expelling them from 

treatment. As MMT became the most common form of drug replacement 

treatment in the US, the goals of treatment changed from maintenance to 

achieving abstinence from opioids (including methadone) in lower dose 

and time-limited treatment programs.26 This trend has still not been fully 
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reversed and doses of methadone are still not adequate in many settings, 

including those countries where the treatment has been present for many 

decades. Treatment of opioid dependence in America for the most part 

remained confined to methadone clinics and remained outside of 

mainstream medicine.24

The most effective methadone programs are those that follow the 

original Dole and Nyswander model.26 There have been only a small 

number of randomized controlled trials on the efficacy of MMT in com-

parison to control conditions, but they all have shown that methadone 

maintenance was more effective than detoxification, no treatment, or 

placebo at retaining subjects in treatment and in reducing opioid use. To 

confirm these findings, similar efficacy has been noted in observational 

studies, with the additional finding that MMT subjects have reduced 

participation in criminal activity.26

With the spread of HIV/AIDS in the 1980s, methadone treatment received 

additional support and funding in countries around the world as there 

were increased public health attempts to slow the spread of the virus among 

the population of injecting drug users. There is reasonable evidence that 

MMT is effective at this goal, providing it is given at adequate dose levels 

and patients remain in treatment.27 Its efficacy in helping to reduce the 

prevalence of established blood-borne epidemics such as hepatitis C and B 

was, and remains, less clear.27 Partly in recognition of its role in reducing 

the spread of HIV, methadone was included in the World Health 

Organization model list of essential medicines in 2005.28

LAAM

The full opioid agonist levo-alpha-acetylmethadol (LAAM) has been inves-

tigated since the 1970s as an alternative to methadone. It was approved for 

use in the treatment of opioid dependence in the United States in 1993,29 

while it is not approved for use in some other countries on the basis of 

concerns about some of its side-effects.

Buprenorphine

The partial opioid agonist buprenorphine was developed in the 1970s 

as an analgesic and was soon after investigated for the treatment of 
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opioid dependence. In France, the country went from having no registered 

opioid maintenance treatments to registering both methadone and 

buprenorphine in 1995. By the following year, all registered doctors in 

France were able to prescribe buprenorphine without any additional train-

ing or licensing, while the number of places in methadone treatment 

remained limited.30 This has resulted in approximately 65,000 patients per 

year being treated with buprenorphine, ten times the number treated with 

methadone in that country.31 While other countries have not adopted 

France’s liberal buprenorphine prescribing policies, it has been registered 

for use in the maintenance treatment of opioid dependence in Australia 

since 2001 and the US since 2002, and is registered in many European 

countries for the treatment of opioid dependence. In Australia, medical 

practitioners have to be registered as buprenorphine prescribers in a similar 

accreditation process to methadone prescribing. In the US, buprenorphine 

is less strictly regulated than methadone. Doctors are trained for 8 hours 

and registered with the Drug Enforcement Agency, but so far physician 

adoption of the treatment has been slower than expected.32 Buprenorphine 

joined methadone on the World Health Organization model list of 

essential medicines in 2005.28

Heroin (diacetylmorphine)

The use of diacetylmorphine (heroin) as a maintenance treatment was 

investigated decades ago, and more recently again. Unfortunately, the 

symbolism associated with heroin reduces reasoned debate about its utility 

as a maintenance agent. Its use as a therapeutic agent is limited by its 

illicit status in many countries, but some countries have adopted the use of 

heroin as a maintenance agent for heroin dependence.

Naltrexone maintenance

Naltrexone is an opioid antagonist which acts to block opioid receptor 

sites. Naltrexone maintenance treatment was developed in the US and 

approved for use in the treatment of opioid dependence. The drug is not 

widely used, as it is unattractive to the target population. The drug only 

appears suitable for a small subset of highly motivated opioid-dependent 

people, as the efficacy is hampered by high early drop-out rates and lack of 

compliance with the medication.29
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Factors affecting treatment effectiveness

There is a complex set of factors that influence the effectiveness of 

treatment for opioid dependence. These have been loosely categorized as 

factors originating in the treatment itself and recipient-based factors.

Treatment-based factors

Level of treatment provided

Higher methadone doses are associated with improved outcomes – especially 

reduced heroin use – and the concurrent provision of additional medical 

services may improve patient functioning.33 Similarly, flexible dosing 

policies instead of dose restrictions are associated with better retention, and 

the length of time in treatment is associated with enhanced outcomes.

Ancillary services include services such as counseling and primary health 

care provided in addition to the core opioid replacement treatment. There 

is some evidence to show that the provision of ancillary services makes a 

positive contribution to the outcomes of methadone treatment.33

Accessibility and cost

While methadone treatment is effective whether delivered in the public 

or private sector,32 the demand for treatment places in many cases is 

greater than the supply. Publicly funded treatment places are free to 

the patient and in greatest demand. In Australia, private methadone treat-

ment generally involves a daily dispensing fee to a pharmacist, private 

methadone clinic, or medical practitioner.33

In accordance with harm minimization policy, methadone treatment in 

Australia is considered ‘low threshold’ treatment. For patients, this means 

no restrictions on the length of time in treatment, less intensive or absent 

urine testing, and drug use while on the program does not necessarily result 

in expulsion from treatment.33 Pregnant, indigenous, HIV-positive opioid 

users, or opioid users recently released from prison, all receive priority for 

entry into public methadone treatment programs. Although low threshold 

treatment programs may offer less intensive services than more restricted 

treatment programs, the aim is to make a greater public health impact by 

providing some treatment to the greatest number of opioid users.
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The difference in uptake of buprenorphine and methadone in France can 

be seen as an illustration of the impact of treatment accessibility.31 Metha-

done is dispensed daily from registered clinics with compulsory urine test-

ing, whereas buprenorphine is prescribed by general practitioners with no 

urine testing and take-away doses permitted. Buprenorphine recipients 

outnumber methadone recipients by nearly eight times.31

Culture and rules of treatment

The unattractiveness of methadone to many opioid users can be a barrier 

to entering treatment, whether this arises from ‘street myths’ surrounding 

methadone or the actual requirements of the treatment program.29 

Methadone requires daily attendance at a dispensing clinic or pharmacy, 

which limits patients’ movements and their ability to work full time in 

some positions, especially if extended travel is involved. Some treatment 

services may also require regular supervised urine samples and high levels 

of security at the clinic, contributing to the treatment’s unattractiveness 

and emphasizing the difference in power between clinicians and clients.

Recipient-based factors

Client’s choice of treatment

Patient choice in the mode of treatment for their opioid dependence is an 

important factor in compliance with treatment and hence the outcomes 

achieved.29 Patients often have clear ideas about which treatment they 

want and dissatisfaction in being allocated an unwanted treatment is one 

common reason for early drop-out of randomized controlled trials. For this 

reason it is important that a range of treatment options be available and 

that patients be informed about these options.

Drug use other than heroin

Polydrug use among injecting drug users is the rule rather than the 

exception.34 Polydrug use is associated with riskier drug use behaviors 

such as sharing injection equipment and poorer psychosocial functioning, 

particularly in the case of drugs such as benzodiazepines.35 It has been 

estimated that 37% of Australian MMT patients used benzodiazepine in the 
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previous months,36 and 28% of British injecting drug users in northern 

England were using temazepam.34

Use of cocaine by opioid users is widespread in the US and some parts of 

Europe. Concomitant cocaine and heroin use has also been associated with 

higher levels of HIV risk-taking behavior, whether the cocaine is injected or 

smoked.35 The true impact of polydrug use on treatment effectiveness is 

unclear, as there is little research addressing the issue.

Comorbid mental health issues

The prevalence of many types of psychopathology including depression, 

anxiety, and antisocial personality disorder (ASPD) is high in injecting drug 

users. In a sample of 222 Australian MMT recipients, 73% of subjects had 

some degree of current depression, 51% of subjects scored higher than one 

standard deviation above the mean for anxiety symptoms, and 61% of 

subjects had a lifetime diagnosis of ASPD.37 These trends are observed 

elsewhere and the management of comorbid disorders remains a 

significant issue for the general management of opioid dependence.

Summary

There is evidence of extensive illicit opioid use over the past decades, with 

increasing rates of use and harm occurring internationally. There is also 

now a range of treatments that are available to deal with this dependence 

on opioids. The rest of this book is focused on the analysis of the data 

related to the efficacy of these treatments, their clinical delivery, and to the 

evidence on the economic aspects of treatment choice.

Chapter 2 presents an overview of the pharmacology of opioid agonists 

and antagonists, followed by a review of the various methods of treatment 

for opioid withdrawal in Chapter 3. The following five chapters each 

discuss a pharmacotherapy used in the maintenance treatment of opioid 

dependence: methadone in Chapter 4, LAAM in Chapter 5, buprenorphine 

in Chapter 6, diamorphine (heroin) in Chapter 7, and naltrexone in 

Chapter 8.

Chapter 9 discusses the use of pharmacotherapies in the pregnant opioid- 

dependent person and Chapter 10 details the political issues surrounding 

policy development and research into the treatment of heroin addiction. 
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The Australian treatment guidelines for methadone, buprenorphine, and 

naltrexone are included in Chapters 11, 12, and 13, respectively. Chapter 

14 concludes this book with a discussion on how health economics 

plays a role in informing treatment decisions and future directions of phar-

macotherapies for the treatment of opioid dependence.
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c h a p t e r  2

Pharmacology of opioid 
agonists and antagonists
Andrea L Gordon, Mark R Hutchinson, Sophie F La Vincente, Tim B 
Mitchell, Glynn A Morrish, David A Newcombe, Andrew A Somogyi, 
and Jason M White

This chapter reviews the pharmacology of the five major maintenance 

drugs discussed in later chapters: methadone, levo-alpha-acetylmethadol 

(LAAM), morphine, buprenorphine, and naltrexone. The first section 

covers the general pharmacology of opioids followed by consideration of 

each individual maintenance drug.

Opiates and opioids

The term ‘opiate’ refers to compounds that are derived from the opium 

poppy (Papaver somniferum), such as morphine, codeine, and their synthetic 

analogs, whilst the term ‘opioid’ refers to all compounds, both natural and 

synthetic, that have morphine-like actions. Opioids produce a variety of 

effects, the most notable being relief from pain, alterations in mood 

(e.g. euphoria), respiratory depression, sedation, miosis, decreased gastro-

intestinal motility (constipation), nausea, and vomiting.1 The first account 

of the use of opium to relieve pain and diarrhea can be found in the 

writing of Theophrastus in the 3rd century BC.2 However, it is almost 

certain that the analgesic effects of an extract of poppy seeds were known 

long before then, since opium was imported from Cyprus to Egypt between 

1551 and 1436 BC. One could safely assume that, because of its powerful 

euphoric effects, the non-analgesic use of opium has undoubtedly been 

known for at least 4000 years.
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In 1806, Friedrich Wilhelm Adam Sertürner started work on isolating the 

major active constituent of opium and named it morphine (after Morpheus, 

Ovid’s god of dreams, the son of sleep). However, the chemical structure of 

morphine was not elucidated until early last century.3 Since then, many 

structural modifications have been made to morphine, producing semi-

synthetic and fully synthetic compounds that are more potent, longer 

acting, more effective in the management of pain, and which have fewer 

side-effects. This has given rise to numerous other compound classes, 

such as morphinans (e.g. levorphanol), 4-phenylpiperidines (e.g. pethi-

dine), 4-anilinopiperidines (e.g. fentanyl), and 3,3-diphenylpropylamines 

(e.g. methadone).

Endogenous opioids

The body is also able to synthesize its own compounds which act as 

opioids. The first evidence for endogenous opioids was reported in 1975, 

whereby isolated peptides were found to compete with morphine for bind-

ing at brain receptors.4 These peptides, which have opioid-like actions, are 

encoded on three distinct genes. The products of these genes are known 

as preproopiomelanocortin (POMC), preproenkephalin, and preprody-

norphin. Adrenocorticotropic hormone (ACTH), melanocyte-stimulating 

hormone, and β-endorphin are derived from POMC. All of these opioid 

peptides have the N-terminal amino acid sequence in common as this is 

required for binding to opioid receptors in the brain. The expression of these 

precursor peptides varies greatly throughout the body: POMC is located 

centrally in the pituitary and the hypothalamus, whilst the products of 

POMC are found centrally, peripherally, and in organs such as the adrenal 

medulla. The immune system is also capable of expressing these peptides 

in an active form.5–7 More recently, smaller endogenous peptides called 

endomorphins have been discovered. Endomorphins have been shown to 

have the highest affinity and selectivity for the µ opioid receptor of all the 

known endogenous opioids.8

Opioid receptors

Evidence for the presence of specific receptors for endogenous opioid 

agonists came from binding studies using brain and nervous tissue.9–11 
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Martin et al12 proposed the existence of three types of opioid receptors 

which were named after the drugs used in their study, µ: morphine, κ: keto-

cyclazocine, and σ: N-allylnormetazocine (SKF10047). The σ receptor was 

later shown to be non-opioid. However, Kosterlitz et al13 determined the 

existence of a third opioid receptor type, delta (δ for deferens).14 Each of 

these opioid receptor types has been cloned, with binding and functional 

properties confirmed,15,16 and recently renamed,17 with δ, κ, and µ opioid 

receptors recommended to be called OP1, OP2 and OP3, respectively. The 

‘OP’ nomenclature is for opioid, and the number a reflection of the order 

in which they were cloned. However, this naming system has not been 

generally accepted, and for simplicity the receptors will be referred to by 

their previous names throughout the chapter.

There have been recent reports of other receptors through which specific 

opioids may produce pharmacodynamic responses. For example, Brown 

et al18 found two binding sites in brain membranes that had novel opioid 

ligand selectivity and antagonism. Specifically, the analgesia caused by 

a metabolite of morphine (morphine-6-glucuronide) and by diacetyl-

morphine (heroin) was antagonized by 3-methoxynaltrexone without 

interfering with µ, δ, or κ opioid receptor-mediated responses.19 Moreover, 

an antisense clone of the µ opioid receptor blocked morphine, but not 

morphine-6-glucuronide analgesia.19 Addition of antisense oligonucleo-

tides of different G-proteins blocked the effect of morphine-6-glucuronide 

but not morphine.20 This led to the conclusion that diacetylmorphine 

and morphine-6-glucuronide were acting not only at the µ opioid receptor, 

but also via a specific 3-methoxynaltrexone-sensitive binding site.19,20 It has 

been suggested that alternative splicing of the µ opioid receptor produces 

various receptors of differing affinity, including the morphine-6-glucuronide 

receptor.21 Since these discoveries, several other splice variants have been 

discovered22 and functionally characterized,23 many of which have altered 

ligand affinity and downstream signaling.

Opioid binding sites are located on both spinal cord pain transmission 

neurons and on the primary afferents that transmit pain messages to them. 

They are expressed both pre- (µ, κ, and δ) and post-synaptically (µ)16 in 

many brain regions, some tissues in the periphery, and on the descending 

inhibitory pathway. Although the primary effects of opioids are mediated 

by the central nervous system, opioid receptors exhibit a wider anatomic 
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distribution throughout peripheral cells and tissues that give rise to 

hormonal, immunologic, and some analgesic effects.24

Opioid receptors belong to the family of G-protein coupled receptors, 

specifically the inhibitory Go and Gi subtypes. They reduce neuronal 

activity through inhibition of adenylate cyclase and voltage-gated calcium 

channels, and through increases in potassium conductance causing hyper-

polarization and the inhibition of neurotransmitter release.16,25–28 Although 

the primary effects of opioids are inhibitory, excitatory effects can occur 

on various neural pathways by preventing the release of inhibitory 

neurotransmitters.28

Opioid pharmacodynamics

For opioid ligands to produce a response, the ligand must occupy the 

binding site of an opioid receptor, and activate it. Receptor ligands with 

this ability are agonists. Agonists have varying efficacy, thus some agonists 

produce greater responses than others. Full agonists produce the maximal 

response possible from the tissue through activation of the relevant receptor 

types, whilst partial agonists only produce a submaximal response through 

the same receptor type. Ligands that bind to the active sites of receptors 

and block the binding of agonists are called antagonists and do not 

produce any response.

Opioid tolerance

When an opioid is administered repeatedly, tolerance develops and is 

typified by a reduction in the intensity and shortened duration of some but 

not all effects of the opioids, including analgesia, euphoria, sedation, and 

respiratory depression.29 Tolerance does not develop to miosis or consti-

pation. Tolerance to one opioid agonist often causes tolerance to other 

drugs of the same class; this is known as cross-tolerance.30 There are a 

number of different forms of tolerance which include innate tolerance, 

acquired tolerance (pharmacokinetic and pharmacodynamic), and learned 

tolerances (behavioral and conditioned).31 All of these forms of tolerance 

can modulate the efficacy of clinically prescribed or abused opioids. Innate 

tolerance refers to the genetically predetermined sensitivity to a drug that 

is evident upon first exposure. Acquired tolerance is obtained following 
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repeated administration of a drug. Pharmacokinetic tolerance refers to 

altered metabolism and clearance (often increased) resulting in reduced 

concentrations of the drug. Pharmacodynamic tolerance is when there is a 

change in the organism that results in a reduced response to a given con-

centration of the drug, for example reduced receptor density. Learned tol-

erance results from compensatory mechanisms that cause a reduction in 

the observed drug effects in drug-associated environments.

While the mechanisms underpinning pharmacodynamic tolerance have 

yet to be fully elucidated, many pieces of the puzzle are now falling into 

place. Functional de-coupling of the opioid receptor from the G-protein 

and receptor internalization have also been postulated.28 Others have 

suggested the downregulation of endogenous opioids, the downregulation 

of receptors, or the involvement of the N-methyl-D-asparate (NMDA) 

receptor.32 Moreover, upregulation of cAMP pathways33 and changes in 

nitric oxide and nitric oxide synthase levels have also been implicated 

in the development of tolerance.34–38

Opioid dependence and withdrawal (abstinence syndrome)

Physical dependence on opioids is revealed when opioid agonist adminis-

tration is abruptly discontinued or when an opioid antagonist, such as 

naloxone, is administered and withdrawal is precipitated. Withdrawal is 

typically evident as anxiety, irritability, chills and hot flashes, joint pain, 

lacrimation, rhinorrhea, diaphoresis, nausea, vomiting, abdominal cramps, 

and diarrhea. These symptoms are often the opposite of those experienced 

when using the opioid. The mildest form of withdrawal is similar to viral 

‘flu-like’ syndromes. For opioids with short half-lives, the onset of 

withdrawal symptoms can occur within 6 to 12 hours and peak at 24 to 

72 hours after discontinuation of the opioid.1 For opioids with longer 

half-lives, the onset of withdrawal may be delayed for 24 hours or more 

after drug discontinuation and may be of milder intensity but of longer 

duration.1

Methadone

Methadone (6-dimethylamino-4-4-diphenyl-3-heptone) is highly lipid 

soluble and contains a chiral carbon atom, giving rise to two stereo-isomeric 
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forms, the levorotatory R-(–)-methadone and the dextrorotatory S-(+)-

methadone.39 Methadone is commonly administered as a 50:50 racemic 

mixture of the two enantiomers, with the (R)-enantiomer responsible for 

the majority of opioid effects.

Absorption and metabolism

Methadone is generally administered orally as a liquid or tablet preparation, 

with little variation in the extent of absorption of different preparations.40 

It is readily absorbed from the gastrointestinal tract, resulting in a high 

bioavailability of between 79 and 95%, although there is a large degree 

of variability between individuals.41–43 Nilsson and coworkers showed a 

small but significant decrease in bioavailability at days 1 and 25 of metha-

done maintenance treatment.43 Peak plasma concentration (and therefore 

maximal suppression of withdrawal and respiratory depression) occurs 

2–4 hours after oral administration.44–47

Methadone is extensively metabolized in the body by the hepatic 

cytochrome P450 (CYP) enzyme family. The primary metabolic pathway of 

methadone is N-demethylation to the pharmacologically inactive primary 

metabolite 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP).48 

Methadone may also undergo minor metabolism to [α,β]-(±)methadol or 

hydroxylation to parahydroxymethadone, however little is known about 

these metabolites.

The main enzyme involved in methadone metabolism is CYP3A4. 

CYP2B6, 2C8, 2C18, 2C19, and 2D6 have also been shown to metabolize 

methadone, although there is controversy with regard to the degree of 

contribution of these isoforms,49–53 which is likely to be small. Variation in 

the functional regulation and activity of these enzymes, particularly 

CYP3A4, may explain in part the large variation in dose, pharmacokinetics, 

and treatment outcomes for individuals on methadone maintenance 

treatment as reported by Dyer and White.54 Shinderman et al55 have shown 

that effective methadone dose is related to CPY3A4 activity. Inhibitors of 

CYP450 enzymes such as fluconazole, ketoconazole, fluoxetine, paroxetine, 

sertraline, ciprofloxacin, and fluvoxamine have been shown to increase 

plasma methadone concentrations (reviewed by Eap et al56 and Davis and 

Walsh57). Likewise, St John’s wort,58 rifampin, phenobarbital, amylobarbi-

tone, phenytoin, carbamazepine, spironolactone, fusidic acid, nevirapine, 
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efavirenz, amprenavir, nelfinavir, and ritonavir decrease methadone plasma 

concentrations by inducing CYP450 enzymes (reviewed by Eap et al,56 Davis 

and Walsh,57 and Weschules and Bain59). A decrease in trough methadone 

concentrations during late pregnancy has been reported,60,61 and is likely to 

be due to auto-induction of CYP450 enzymes.

Methadone inhibits CYP3A4 activity in vitro62 and in vivo63 after a single 

dose. Thus, increasing methadone dose during induction should be care-

fully monitored as clearance may be reduced, resulting in greater than 

expected toxicity. There is also evidence suggesting that chronic metha-

done exposure may induce CYP450 activity,43,64,65 although this remains 

controversial. Methadone has also been shown to inhibit CYP2D6 activity 

in vitro66 and in vivo, resulting in a change from extensive metabolism to 

poor meta bolism phenocopying in methadone maintenance treatment 

(MMT) patients.67

Neuropharmacology

Displacement studies show that racemic methadone primarily binds to the 

µ opioid receptor, although it also has weak affinity for the δ and κ opioid 

receptors.68,69 (R)-methadone has an approximately 20-fold higher affinity 

for the µ receptor compared with (S)-methadone,68,70 and thus it is the (R)-

enantiomer that contributes to the majority of opioid effects. Methadone 

demonstrates non-opioid properties, including acting as a non-competitive 

antagonist for the NMDA receptor71 and stereoselective inhibition of 

norepinephrine and 5-HT (serotonin) re-uptake,70,72,73 although the clinical 

significance of these actions is unknown.

Pharmacokinetics

Racemic methadone pharmacokinetics have been investigated during single 

and chronic dosing and in various treatment groups including normal 

healthy volunteers, methadone-maintained patients, and pain patients. 

There appear to be no substantial differences between these groups.

Methadone exhibits considerable tissue distribution and binding, with a 

volume of distribution between 2 and 6 l/kg.42,43,46,74 High tissue binding of 

methadone contributes to the prolonged withdrawal after cessation of 

chronic dosing compared with the cessation of heroin or morphine.
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Methadone is also highly and stereoselectively bound to plasma proteins 

with a mean racemic methadone free fraction of 12% reported in healthy 

volunteers.75 Methadone is primarily bound to α1-acid glycoprotein (AAG). 

AAG shows variability between individuals and concentration alters with 

health status. A significant correlation between racemic methadone binding 

ratio and AAG concentration,75 suggesting variations in free fraction of 

methadone up to 6-fold,76 may be in part due to variation in AAG levels.

Methadone is primarily cleared via the hepatic metabolism as previously 

discussed. Renal clearance of methadone at normal urine pH is low,43 but 

acidifying the urine increases renal clearance up to 35% of total body 

clearance and alkalizing the urine reduces renal clearance.45 Low hepatic 

extraction and minimal renal excretion results in a relatively low total body 

clearance of between 100 and 180 ml/min.42,43,45,46,77,78

This low systemic clearance of methadone results in a relatively long 

terminal elimination half-life of between 22 and 52 hours.42,44–46,77–83 A half-

life greater than 24 hours allows once-daily dosing of methadone to be 

effective in preventing symptoms of withdrawal.

Pharmacokinetic studies of the individual methadone enantiomers are 

scarce. Foster et al83 have investigated this in a large population pharma-

cokinetic study with 59 MMT subjects. They found marked stereoselective 

differences in methadone disposition (70–80% greater values for volume of 

distribution parameters for (R)-methadone vs (S)-methadone) and terminal 

half-life (51 vs 31 hours for (R)- and (S)-methadone, respectively) but 

similar values for mean apparent oral clearance (145 vs 138 ml/min for (R)- 

and (S)-methadone, respectively), although the individual clearance values 

were highly variable, ranging between 50 and 420 ml/min. These differ-

ences result in an increased time for (R)-methadone to reach steady-state 

during induction and reduced (R)-methadone peak plasma concentration, 

compared with (S)-methadone. These stereoselective differences should be 

considered when interpreting racemic data.

Pharmacodynamics

The majority of methadone’s pharmacodynamic effects are due to the 

(R)-enantiomer. 

In humans, (R)-methadone is approximately 50 times more potent than 

the (S)-enantiomer in producing analgesia,84 and is effective in preventing 
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opioid withdrawal whereas (S)-methadone is ineffective.85 Although it con-

tributes little to the opioid effects of racemic methadone, animal studies 

have shown that (S)-methadone may attenuate the development of 

tolerance to opioids.86

The major symptoms of complaint in patients chronically administered 

methadone include constipation (to which tolerance is incomplete), 

excessive sweating, insomnia, and reduced libido.54,87–89 Prolongation of 

the QT interval by methadone resulting in torsades de pointes has also 

been reported.90,91

Changes in pharmacodynamic response over the 24-hour dosing inter-

val, consistent with changes in plasma methadone concentration, have 

been observed in MMT. Opioid effects, including miosis and respiratory 

depression, correlate with plasma methadone concentration, with maximal 

opioid effects occurring approximately 2–4 hours after methadone inges-

tion.92 Withdrawal symptoms display an effect–time course inversely 

related to methadone plasma concentration,92 with small changes in plasma 

concentrations resulting in significant mood change.93

Levo-alpha-acetymethadol

Levo-alpha-acetymethadol, a long-acting synthetic congener of methadone, 

is an agonist at the µ opioid receptor and so has qualitatively similar actions 

to both morphine and methadone. However, unlike methadone it is metab-

olized to nor-LAAM and dinor-LAAM that are more active than LAAM.

Neuropharmacology

To date, the affinity of LAAM for all three opioid receptor subtypes (µ, δ, 

and κ) has been examined in rat70 and monkey brain.94 In these studies 

LAAM was shown to be 20 to 70 times more selective for µ than δ receptors, 

and 100 times more selective for µ than κ receptors.70,94 Nor-LAAM has 

between 10 and 30 times, and dinor-LAAM between 10 and 15 times greater 

affinity for the µ opioid receptor than LAAM.95–97 Functional assays demon-

strated that LAAM was approximately 15,98 and 30 times,99 less potent 

than its nor-metabolites. However, the latter studies and in vivo animal 

studies have shown that LAAM itself has some intrinsic activity.98,100–102 

Therefore, it is likely that it is the combined activity of LAAM, nor-LAAM, 
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and dinor-LAAM that contributes to the overall opioid effect seen following 

LAAM administration.

Absorption and metabolism

Following oral administration LAAM is rapidly absorbed from the gastro-

intestinal tract and LAAM and its metabolites appear in plasma within 

30 minutes of ingestion.103 The plasma concentrations of LAAM reach a 

peak about 2 to 4 hours after ingestion, and for nor-LAAM and dinor-LAAM 

about 2 to 4 hours later, with considerable inter-individual variability.103,104 

LAAM undergoes first-pass metabolism and is sequentially N-demethylated 

to noracetylmethadol (nor-LAAM) and then to dinoracetylmethadol 

(dinor-LAAM).103–106 Studies evaluating the CYP isoforms contributing to 

the metabolism of LAAM have revealed the primary role of CYP3A4,50,107 

with minor contributions from 2D6 and 2E1,50 and 2B6 and 2C18.108 Similar 

to methadone, therapeutically important drugs are likely to alter LAAM 

pharmacokinetics. The inhibition of CYP3A4-mediated LAAM metabolism, 

with changes in plasma LAAM and metabolite concentrations, has been 

demonstrated following the administration of the antifungal agent 

ketoconazole,109 and the antiviral drug delavirdine,110 while induction of 

CYP3A4-mediated LAAM metabolism has been demonstrated following 

nevirapine administration.111 Few other drug–drug interactions have been 

reported for LAAM. Thus, this could be an important future research 

concern, as variability in LAAM disposition will significantly affect the 

clinical effectiveness of LAAM.

Pharmacokinetics

Relatively few studies have investigated the pharmacokinetics of LAAM 

and its metabolites in human plasma,103–105,112,113 and all have reported 

considerable interindividual variability. Following chronic LAAM treat-

ment there is substantial accumulation of nor-LAAM and especially dinor-

LAAM, with maximum concentrations between 3- and 10-fold greater than 

following a single dose.103 The temporal variation in the active metabolites 

across the interdosing interval is less than for LAAM.113

Following chronic oral dosing LAAM has an elimination half-life 

estimated to range from 35 to 47 hours, while the half-lives of nor-LAAM 
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and dinor-LAAM are estimated to range up to 47 hours and 175 hours, 

respectively.103,104 It is the long terminal half-lives and the relatively flat 

plasma concentration versus time profiles for the two active metabolites 

that provide stability of opioid effect and hence adequate suppression of 

withdrawal across the inter-dosing interval for LAAM.113,114

Excretion

Following oral dosing in humans, less than 25% of the total dose is excreted 

via urine, although predictably there are large interindividual differences 

in the proportion excreted.103,104 In a recent study in maintenance subjects, 

unchanged LAAM comprised relatively little of the recovered dose in urine 

(mean ± SD: 1.6 ± 1.0% dose, % coefficient of variation (CV) = 60), in 

comparison to nor-LAAM (7.0 ± 5.7% dose, % CV = 82), and dinor-LAAM 

(14.8 ± 6.0% dose, % CV = 41) (Newcombe, unpublished data). Furthermore, 

although biliary excretion is a major route of elimination of LAAM and its 

nor-metabolites in animals, this has yet to be verified in humans.104,115

Pharmacodynamics

Acute dosing

Fraser and Isbell116 demonstrated that, following administration of a single 

oral dose of LAAM (30–40 mg), objective opioid effects (miosis and eupho-

ria) were observed within 90 minutes and peaked by 4 hours, but following 

parenteral administration (10–30 mg), obvious drug effects were delayed 

up to 4 to 6 hours, and tended to be less intense. Opioid effects persisted 

for up to 72 hours following both routes of administration. Walsh and 

coworkers117 demonstrated that noticeable opioid effects (e.g. miosis 

and euphoria) occur soon after intravenous administration of LAAM, at a 

time when the parent drug was present in plasma, but the metabolites 

were below the level of detection, and concluded that LAAM itself has 

significant opioid activity.

Chronic dosing

Early clinical studies demonstrated the potential for cumulative toxicity 

(respiratory depression, severe nausea and vomiting, mental confusion, 
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and even coma) when LAAM is dosed on a more frequent dosing regimen 

of twice daily than the 3 times a week or alternate daily dosing schedule 

that is typically used in maintenance treatment.116,118 Only a few published 

papers have investigated the time course of opioid effects following repeat 

dosing in the context of maintenance treatment.106,113 Newcombe and 

colleagues113 demonstrated that miosis and respiratory depression were at a 

maximum 4 to 6 hours following dosing, and returned to pre-dosing levels 

by about 12 hours post dosing. Kaiko and Inturrisi106 showed that the time 

course of miosis was more closely correlated to the underlying plasma 

concentration–time profile of nor-LAAM than LAAM. This would be 

consistent with in vitro findings of the greater potency of nor-LAAM 

compared to dinor-LAAM and LAAM.

Fraser and Isbell116 demonstrated LAAM’s capacity to substitute for 

morphine in morphine-dependent individuals and to suppress opioid 

withdrawal symptoms for up to 72 hours following 60 mg oral LAAM. 

When the interdosing interval was increased to 96 hours, all patients 

complained of mild symptoms at 84 hours, and significant, but mild with-

drawal symptoms prior to their next dose. Later studies demonstrated 

the ability of 75 to 80 mg LAAM 3 times a week to effectively suppress 

withdrawal for up to 72 hours after dosing,119,120 while doses in the range 

50 to 70 mg resulted in only mild withdrawal.121 The long duration of 

action of LAAM is due in part to the long half-lives of nor- and dinor-

LAAM. Moreover, LAAM (75 mg) has been shown to confer cross-tolerance 

to the effects of co-administered opioids such as intravenous heroin 25 mg, 

hydromorphone 6 mg or 12 mg administered at 72 hours post-LAAM.121,122

Side-effects and toxicity

LAAM produces similar opioid side-effects to methadone, including consti-

pation, excessive sweating, insomnia, impotence, nervousness, and feelings 

of discomfort.120,123–125 In addition, there have been reports of a biphasic 

action of LAAM, with excessive stimulation (hyperactivity, irritability, 

anxiety, and nervousness) occurring on the day of dosing and relative 

sedation the day after.105,119,120,126

Following the reporting to the FDA of 10 cases of serious cardiac arrhyth-

mia, regulatory authorities have recommend restricting the use of LAAM127 

or switching to alternative treatments.128 LAAM has been reported to cause 
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a delay in cardiac repolarization, leading to prolongation of the QT interval 

and to life-threatening cardiac rhythm disorders, such as torsades des 

pointes,129 particularly in patients taking other drugs known to prolong the 

QT interval, such as fluoxetine and iv cocaine.129 In 2003 the distributors of 

LAAM announced that they would cease its distribution in the US.

Slow-release oral morphine

Morphine is a µ opioid receptor agonist characterized by a short duration 

of action (4 to 6 hours)130 that has traditionally limited its value as a substi-

tution treatment for opioid dependence. Although experience with inject-

able and oral morphine maintenance dating back to the 1920s indicates 

that it can be used effectively to stabilize opioid dependence,131–136 the 

inconvenience and costs associated with frequent dosing have traditionally 

made morphine an unfavorable option given the availability of longer-

acting opioids such as methadone, LAAM, and buprenorphine. However, 

with the advent of slow-release oral morphine (SROM) formulations, parti-

cularly those permissive of once-daily dosing, the potential for morphine to 

be used as an opioid substitution treatment has been greatly enhanced.

Absorption and metabolism

Morphine is characterized by low oral bioavailability (estimates range from 

19 to 47%)137 due to extensive hepatic first-pass metabolism, and a short 

and variable half-life (approximately 2 hours).138,139 Metabolism occurs 

mainly in the liver, primarily involving conjugation with uridine diphos-

phate glucuronic acid to form morphine-3-glucuronide (M3G) (about 50% 

of the dose) and morphine-6-glucuronide (M6G) (about 10% of the dose), 

with the majority of the dose excreted as these and other metabolites 

in urine.140 M6G and M3G are up to 9 and 56 times more abundant than 

morphine in plasma after oral dosing, respectively.137 Binding of morphine 

to plasma proteins is negligible, with an unbound fraction of about 0.75.140

Neuropharmacology

Morphine is an opioid agonist highly selective for the µ opioid receptor.70 

In animals, the intrinsic efficacy of morphine at the µ opioid receptor is 
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less than for methadone.140,141 M6G and M3G both show significant passage 

across the blood–brain barrier142,143 and have been associated with pharma-

cologic effects, although the clinical significance of these is unclear.137 M6G 

shows high affinity for µ opioid receptors, but may work through a µ recep-

tor variant, and produces significant analgesic effects in both humans145–147 

and animals.148,149 M3G has negligible affinity for opioid receptors, but in 

some studies has been found to act as a functional antagonist of morphine 

and M6G,150,151 probably due to its excitatory effects. In humans, high 

plasma concentrations of M3G are associated with hyperalgesia, allodynia, 

myoclonus, and delirium.137,152

Pharmacokinetics and pharmacodynamics

Morphine exhibits a pharmacodynamic profile typical of µ opioid receptor 

agonists, such that it suppresses opioid withdrawal, but can also cause 

unwanted and adverse effects (e.g, euphoria, nausea, drowsiness, respiratory 

depression, constipation). Slow-release oral morphine is differentiated from 

other maintenance pharmacotherapies by the wide range of formulations 

commercially available, usually intended for either once- or twice-daily 

dosing, for which different pharmacokinetic and pharmacodynamic profiles 

apply.153,154 The SROM formulations of greatest relevance to the present 

review are those permissive of once-daily dosing, as these require no altera-

tion to the orthodox once-daily supervised dosing practice that normally 

applies for methadone. Slow-release oral morphine sulfate capsules are 

currently available in Australia as Kapanol® and Kadian®, available in 10, 

20, 50, and 100 mg capsules, and MS Mono®, available in 30, 60, 90, and 

120 mg capsules. Of these, formal pharmacokinetic and pharmacodynamic 

assessments have been reported only for Kapanol®, and only once in 

an opioid substitution setting. Tradenames for other once-daily SROM 

capsule formulations marketed elsewhere in the world include Reliadol®, 

MXL®, Avinza®, and Morphelan®.

Acute dosing

Four reports have described the single-dose pharmacokinetics and pharma-

codynamics of SROM administered as Kapanol® to healthy volunteers.155–158 

These studies have shown that, in comparison to oral morphine solution, 
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Kapanol® is characterized by equivalent bioavailability, but with a more 

stable and prolonged plasma morphine concentration–time profile follow-

ing dosing. This is evidenced by an approximate 5- to 8-fold reduction 

in maximum plasma morphine concentrations (Cmax) and 8-fold increase 

in the time to achieve Cmax (Tmax: means ranged from 7.4 to 11.6 hours). 

The most common side-effects reported in these studies involved the 

central nervous system, including nausea, drowsiness, and headache, and 

the gastrointestinal tract, including constipation and stomach discomfort, 

and were predictable in opioid-naïve subjects.

Chronic dosing

Only one formal investigation of the steady-state pharmacokinetics and 

pharmacodynamics of SROM has been conducted in an opioid substitution 

treatment setting. Mitchell and colleagues159 transferred methadone main-

tenance patients reporting either adequate or inadequate withdrawal 

suppression between doses from methadone (mean dose 78 mg) to SROM 

(mean dose 349 mg) for an evaluation period of approximately 6 weeks. 

Indices of opioid effects and plasma concentrations for (R)-methadone and 

morphine were measured over a single 24-hour interdosing interval during 

methadone and SROM maintenance. Slow-release oral morphine was at 

least as effective as methadone in suppressing opioid withdrawal. Opioid 

effects such as withdrawal suppression, miosis, and respiratory depression 

were of a similar magnitude for each drug and showed an inverse relation-

ship with plasma drug concentrations, which peaked later in the dosing 

interval for morphine in comparison to (R)-methadone (6.5 vs 2.5 hours). 

Although the plasma morphine concentration–time profile was relatively 

flat, the peak to trough plasma concentration ratio of 3.23 ± 1.81 was sig-

nificantly greater and more variable than for methadone (1.83 ± 0.35). Most 

subjects stated a preference for SROM over methadone in this study. Con-

sistent with these findings, other reports describing the use of SROM for 

opioid substitution treatment have generally supported its clinical effi-

cacy and tolerability.160–166

Further evaluation of SROM is needed to address issues such as how 

patient response is affected by the choice of formulation and morphine’s 

metabolites (particularly M6G) and also to overcome obstacles which 

may impede effective clinical implementation of SROM maintenance. 



30 Pharmacotherapies for the treatment of opioid dependence

Obstacles include problems relating to the low oral bioavailability of 

morphine (which gives patients access to several times the desired 

therapeutic dose if injected intravenously), preventing dose chewing, 

which may compromise slow-release characteristics, and detecting illicit 

heroin use (since urinary detection of morphine cannot be used).

Buprenorphine

Buprenorphine [21-cyclopropyl-7α-[(S)-1-hydroxy-1,2,2-trimethylpropyl]-6, 

14-endo-ethano-6,7,8,14-tetrahydrooripavine] is a derivative of the morphine 

alkaloid thebaine167,168 and was introduced into medical practice in 1978 as 

an intramuscular analgesic and then in 1981 as a sublingual tablet.169 

Buprenorphine is up to 25–50% more potent and longer acting as an 

analgesic than morphine.168,170

Absorption and metabolism

Buprenorphine has a low oral bioavailability of approximately 6.5%171 due 

to extensive first-pass metabolism.172 For this and other reasons, it is, for 

the purposes of opioid maintenance therapy, administered as a sublingual 

tablet, either alone or in combination with naloxone. Buprenorphine as 

a sublingual tablet under acute dosing conditions has an absolute bioavail-

ability of approximately 15%171,172 compared to buprenorphine sublingual 

liquid preparations, that have an absolute bioavailability of between 28 and 

51% (the relative bioavailability of tablet to liquid lies between 49 

and 58%).171,173–175 However, under chronic dosing conditions the 

relative bioavailability of the tablet to the solution increases to between 

64 and 71%.176,177 The time taken to reach peak plasma buprenorphine 

concentrations is between 0.5 and 3 hours.176–184

Buprenorphine is metabolized by a combination of phase I and phase II 

enzymes. The major metabolic pathway involved is N-dealkylation to form 

the pharmacologically active, major metabolite norbuprenorphine.185,186 

CYP3A4 and 3A5 are responsible for up to 75% of norbuprenorphine forma-

tion with CYP2C8 also significantly contributing.187,188 The possibility of the 

formation of up to five other phase I metabolites has recently been observed 

with CYPs 3A4, 3A5, 3A7, and 2C8 contributing to their formation.187,188 
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Buprenorphine also undergoes glucuronidation to buprenorphine-3-

glucuronide and about 75% of buprenorphine glucuronide formation 

is due to uridine diphosphate glucuronyltransferase (UGT) 1A1,189 with 

UGT1A3 playing a minor role.190

The most common mechanism by which drug interactions occur with 

buprenorphine is by induction or inhibition of CYP3A4, whereby bupre-

norphine metabolism is inhibited or induced by other drugs or where 

buprenorphine causes inhibition or induction of metabolism of other 

drugs, and may lead to serious adverse events.191 In opiate-dependent 

patients, buprenorphine is often administered in conjunction with other 

drugs such as benzodiazepines.191–193 Buprenorphine itself has been shown 

to inhibit CYP3A4, which also metabolizes many benzodiazepines, there-

fore resulting in the potential for enhanced plasma concentrations of 

benzodiazepines and observed increases in sedation.191–194 Several deaths 

have also been reported due to benzodiazepine misuse in conjunction with 

high-dose buprenorphine.195 Interactions with buprenorphine and antire-

troviral drugs have been noted and may result in a risk of buprenorphine 

overdose due to increased plasma concentrations as a result of inhibition of 

CYP3A4.196–198 Other drugs that induce or inhibit CYP3A4 are barbiturates, 

rifampicin, antidepressants, St John’s wort, and oral contraceptives, thus 

co-administration with buprenorphine could result in adverse effects.

Neuropharmacology

Buprenorphine is a potent partial agonist at the µ opioid receptor with 

high affinity (binds tightly to the receptor) and low intrinsic activity, thus 

it does not activate the receptor to the same extent as a full µ opioid 

agonist (Ki = 0.08 nM).170,186,199 Buprenorphine is also a partial agonist at κ 

opioid receptors with low efficacy, but shows potent antagonist activity 

(Ki = 0.11 nM).186 Buprenorphine has high affinity at δ opioid receptors 

(Ki = 0.42 nM), displaying no agonistic activity, but acts as a competitive 

antagonist at this receptor.186

Nor-buprenorphine exhibits high affinities for µ, δ, and κ opioid receptors 

(KI values of 0.07 nM, 3.14 nM, and 0.91 nM, respectively). Earlier research 

suggested that, similarly to buprenorphine, norbuprenorphine is also a 

partial agonist at µ and κ opioid receptors, however it acts as a full agonist 
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at δ opioid receptors. More recent research observing the acute toxicity and 

respiratory effects of norbuprenorphine in rats, however, has suggested 

that it may also be a full agonist at µ opioid receptors.200 Nor-buprenorphine 

has also been shown to be a relatively potent analgesic.186

An inverse correlation between lipophilicity and the rate of dissociation 

from opioid binding sites has previously been reported. Considering bupre-

norphine’s high lipophilicity (octanol/water partition coefficient: 1943 ± 50), 

it dissociates exceedingly slowly from opioid receptor binding sites. This is 

thought to be a major contributing factor to the drug’s long duration of 

action and its relative resistance to challenge with antagonists.201

By displacing a full agonist from the receptor, a partial agonist can reduce 

the effect of a full agonist and therefore behave as an antagonist. For this 

reason, when beginning buprenorphine treatment, caution must be taken 

and an appropriate time period allocated between the last opioid adminis-

tration and the first buprenorphine dose in order to prevent precipitated 

withdrawal. The probability of precipitated withdrawal due to buprenor-

phine administration is dependent on the type and dose of opioid previ-

ously administered, the length of time it was administered, and the dose 

of buprenorphine to be administered.202–204

Pharmacokinetics

The terminal half-life of buprenorphine when administered sublingually 

is highly variable (approximately 26 hours, range 9 to 69 hours).183 How-

ever, reports have shown that when administered sublingually its duration 

of action is at least as long as that of methadone, if not longer (24 to 

69 hours).178,205 This may be due to the slow dissociation of buprenorphine 

from its binding sites206 or the contribution from norbuprenorphine.186 

Buprenorphine is highly bound to plasma proteins (approximately 96%), 

predominantly α- and β-globulin fractions,207 and has a large volume of dis-

tribution (90–190 l/kg).208,209 The clearance of buprenorphine has been found 

to be between 900 and 1300 ml/min when administered intravenously.180,208

Buprenorphine is primarily excreted via feces (about 40% of dose mainly 

as unconjugated buprenorphine), with less than 10% recovered in urine 

mainly as buprenorphine conjugates. Norbuprenorphine is also excreted 

via feces (about 20% of the dose), with total urinary recovery of nor-

buprenorphine low (about 10% of the dose) over the course of 4 days.185
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Pharmacodynamics

Reported subjective responses and physiologic actions produced by 

buprenorphine resemble those of morphine and methadone and include 

sedation, euphoria, miosis, and respiratory depression.184,210 As a partial 

agonist, it has ceiling effects and for some actions there appears to be an 

inverted U-shaped dose–response curve. That is, there are dose-related 

increases in efficacy and opioid effect in the lower dose range, with higher 

doses producing no greater or even decreased effects.170,178,184 During chronic 

dosing in maintenance subjects, physiologic and subjective changes over 

the dosing interval are relatively small.211

In subjects with experience with opioids, but who were not physically 

dependent, sublingual doses of 32 mg of buprenorphine have been shown 

to cause a decrease in respiratory rate of 4 breaths per minute. Relative to 

doses used to produce analgesia, a dose of 32 mg of buprenorphine is equiva-

lent to 530 mg of intramuscular morphine and 1060 mg of oral metha-

done.178 While these doses of morphine and methadone are in the lethal 

range, the equivalent dose of buprenorphine only shows marginal effects 

on respiratory function relative to other opioid agonists.178,212 Chronic daily 

dosing with 16 mg of buprenorphine has also produced insignificant effects 

on respiration.211 No additive effects on respiratory depression have been 

observed when buprenorphine is administered along with another pure µ 

opioid receptor agonist; buprenorphine has also been shown to produce a 

dose-related blockade of opioid agonist effects.213,214

The abrupt termination of buprenorphine has produced subjective 

reports of a mild to moderate withdrawal syndrome that occurs within the 

first 3 days, peaks between days 3 and 5, and gradually diminishes over days 

8 to 10.205,215 On the basis of this evidence it has been suggested that bupre-

norphine produces a relatively low level of physical dependence.170,213,216,217

Naltrexone

Naltrexone was synthesized in 1963 in response to the need for a potent, 

orally active, longer-acting opioid antagonist as naloxone did not satisfy the 

latter two criteria. Naltrexone is increasingly being used in the treatment 

of opioid and alcohol dependence. Due to its longer duration of action, 

possibly due to the presence of an active metabolite 6ß-naltrexol, it is suited 
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to maintenance therapy, with a single oral dose (normally 50 mg) taken 

daily.

Absorption, metabolism, and pharmacokinetics

Naltrexone is rapidly and almost completely absorbed following oral 

administration,218,219 however it undergoes extensive first-pass metabolism.220 

Oral bioavailability has varied considerably, ranging from 5%221 to 20%,222 

to 60%,218 as a consequence of inherent differences between investigations.223 

Plasma concentrations peak at approximately one hour after oral adminis-

tration. Verebey et al222 investigated the disposition of oral naltrexone in 

both acute and chronic administration in a cohort of opioid-free former 

heroin users. Following administration of an acute dose of naltrexone 

(100 mg), the peak plasma concentrations of naltrexone and the major 

metabolite in humans, 6β-naltrexol, were 43.6 ± 29.9 ng/ml at 1 hour 

and 87.2 ± 25.0 ng/ml at 2 hours, respectively. On chronic dosing, 

peak concentrations at 1 hour were 46.4 ± 29.9 ng/ml (naltrexone) and 

158.4 ± 89.9 ng/ml (6β-naltrexol).

The half-life for naltrexone ranges from 2 to 6 hours,221,222 it has a total 

clearance from 1.5 l/min221 to 3.3 l/min,218 the unbound fraction in 

plasma is 20%, and the volume of distribution is about 15 l/kg.223 In 

humans, following oral administration, naltrexone is extensively reduced 

to 6β-naltrexol, the weaker antagonist,224–226 but is present in higher 

concentrations with a longer half-life than naltrexone (between 7.5 and 

16.8 hours227,228). Between 30 and 60 minutes after naltrexone administra-

tion, plasma concentrations of 6β-naltrexol have been reported to be 10 to 

30 times higher than naltrexone.221 Hence, the antagonist activity is likely 

to be mediated by both naltrexone and 6β-naltrexol. The comparatively 

higher plasma concentration of the metabolite and its prolonged presence 

in the systemic circulation are thought to contribute to the longer duration 

of action associated with naltrexone.209,222,224 However, recent findings have 

shown that there is considerable interindividual variation in the kinetics 

of 6β-naltrexol formation that could influence concentrations of this meta-

bolite.228 Both naltrexone and 6β-naltrexol undergo extensive glucuronide 

conjugation. Naltrexone is eliminated primarily by hepatic metabolism219 

and approximately 60% of a naltrexone dose is excreted in urine, mostly as 

6β-naltrexol.
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Naltrexone does not accumulate with chronic dosing in healthy volunteers, 

and there is no difference in the time to peak plasma concentration 

between single and repeated administration.221,222 A small degree of 6β- 

naltrexol accumulation may be expected due to its longer half-life. In 

former opioid-dependent subjects, half-lives of both naltrexone and 6β- 

naltrexol decreased after 1 month of chronic treatment.222 Ferrari et al219 

investigated changes in naltrexone pharmacokinetics during chronic 

dosing in a larger sample of opioid-free former heroin users. This study 

revealed that naltrexone disposition did not significantly change over 

chronic (3 month) dosing. There was a marginal decrease in naltrexone 

half-life during the first month of dosing, however this remained stable 

over the subsequent study period. There were no significant differences in 

6β-naltrexol half-life over the course of the study. There are no drug 

interaction studies involving the pharmacokinetics of naltrexone but it 

is recommended not to coadminister disulfiram as both are hepatotoxic.

Pharmacodynamics

Naltrexone has a higher affinity for µ than κ or δ opioid receptors. A com-

parison of the in vitro potency of naltrexone and 6β-naltrexol reported 

that the metabolite was more potent than naltrexone (Ki = 94 ± 25 pM vs 

Ki = 420 ± 150 pM).228 Naltrexone is structurally similar to naloxone and 

nalorphine, but in rodent and primate in vivo studies has been shown to 

have an antagonistic potency 12 times that of nalorphine, and 2.5 times 

that of naloxone or cyclazocine.229 In vivo studies have reported that 

6β-naltrexol is one twelfth to one eighty-fifth as potent as the parent drug 

in achieving the same degree of antagonism.224–226

Naltrexone has been shown to reduce drug-seeking behavior by blocking 

the euphoria and reinforcement associated with self-administration of 

opioids.230,231 Naltrexone blocks both subjective and objective responses to 

opioid agonist administration. In human studies, the antagonist properties 

of naltrexone have been investigated with single oral doses and subcutaneous 

injection in opioid-dependent and ex-dependent individuals.227,232,233 

Resnick et al227 found that 20 mg to 200 mg oral naltrexone produced a 

dose-related antagonism of the euphoric effects of intravenous heroin 

(25 mg) for up to 72 hours. A dose of 100 mg of oral naltrexone was 

associated with prolonged blockade of opioid effect in response to 25 mg 
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intravenous heroin challenge. At 24 hours post dose, naltrexone was 

associated with 96% blockade of opioid effect. Blockade had only marginally 

reduced at 48 hours post dosing (86.5%), and considerable blockade was 

still evident at 72 hours post dosing (46.6%). At 72 hours, objective opioid 

effects such as miosis became apparent before subjective effects such as 

euphoria. The authors reported that the lowest plasma naltrexone 

concentration associated with significant blockade of opioid effects was 

2.0 ng/ml, and this was considered the minimum concentration for 

therapeutic use, achieving a blockade of 86.5% of opioid effects associated 

with 25 mg intravenous heroin challenge.

While naltrexone has been reported to be a ‘pure’ opioid antagonist with 

no agonist activity,234 in some human studies mild agonist effects, such as 

pupillary miosis, have been found,222,233 although the findings have been 

inconsistent. It has been proposed, however, that any agonist effects 

observed with naltrexone may not be clinically significant and, in fact, 

the relative absence of agonist effects accounts for the high drop-out rates 

associated with outpatients maintained on naltrexone.235 There have been 

some reports that at ultra low concentrations (pM to nM), opioid antago-

nists, including naltrexone, may enhance the analgesic effects of opioid 

agonists.236,237 However, reports have been inconsistent, and further research 

is required to explore this relationship and determine the underlying 

mechanism for any analgesic synergism that may be observed.

At the clinical dose of 50 mg, no toxic effects have been evident in rats, 

dogs, rabbits, or monkeys. In humans, this dose can cause nausea, possibly 

with vomiting, and dizziness. Other commonly reported adverse effects 

include lethargy, headache, insomnia, anxiety, sleepiness, and dizziness, 

although these are usually transient and subside within 1 to 2 weeks of 

treatment.238 Hepatotoxicity is rare,239,240 and more likely to occur with 

doses exceeding 50 mg daily.

Single-dose naltrexone (50–100 mg) has been associated with a significant 

increase in circulating luteinizing hormone in healthy volunteers,241,242 

abstinent heroin users,243 and in heroin-dependent individuals chronically 

dosed with naltrexone (50 mg).244 Multiple-dose naltrexone (100–150 mg) 

has also been associated with a significant increase in plasma cortisol245 and 

β-endorphin246 concentrations in abstinent heroin users. A significant 

increase in cortisol, testosterone, and prolactin has also been observed 

following single-dose naltrexone (50–100 mg) in healthy volunteers.242
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Conclusion

A diverse range of opioid drugs has been developed for treatment of 

dependence. These range from full agonists such as methadone to the par-

tial agonist buprenorphine and the antagonist naltrexone. In addition to 

differences in efficacy, each of the drugs has particular pharmacologic 

characteristics that need to be considered if they are to be used effectively 

in clinical practice. There is also an increasing diversity of formulations of 

those drugs resulting in pharmacokinetic properties that have advantages 

in the clinical setting.
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Introduction

In Irving Welsh’s novel Trainspotting, a tale of heroin users in Edinburgh, 

the protagonist decides at one point that he is going to detoxify from 

heroin. He tells his friends that he is going away for the weekend, equips 

himself with numerous cans of soup and a blanket, and locks himself in a 

room in his parents’ house, where he shivers and sweats for a few days. He 

does so because he is feeling increasingly out of control with his increased 

level of heroin use and, having just experienced an overdose, detoxifica-

tion allows him to interrupt this period of heavy heroin use, regain 

control – and, indeed, regain the capacity to enjoy heroin use again.

It may be protested that this was a work of fiction, and therefore 

unreliable compared to scientific reports. However, the ‘scientific’ litera-

ture on detoxification has an Alice-in-Wonderland quality – everything 

works, and yet nothing works – irrespective of the technique used, most 

people relapse. Withdrawal can be managed with antagonists or agonists, 

and with a range of other preparations or practices – and, indeed, with no 

treatment at all. The process of detoxification can take anywhere from 

24 hours to several months. Untreated, heroin withdrawal is not life-

threatening, but there have been reports of death associated with some 

detoxification techniques. Set against these ‘scientific’ findings, Welsh’s 

account seems increasingly grounded in reality. The technique he describes 
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is safe, economical, and is probably as effective as any other means of with-

drawing from heroin. Importantly, such an approach challenges service 

providers with the critical question – why are we providing detoxification 

services at all?

Heroin withdrawal

Heroin withdrawal is a specific syndrome following the cessation or 

reduction in heavy and prolonged heroin use. Characteristic features of the 

heroin withdrawal syndrome are shown in Table 3.1. 

Physical symptoms generally commence 8 to 12 hours after last heroin 

use, peak in severity at about 36 to 72 hours, and generally subside by 

day 7. There have been reports that dysphoria, anxiety, sleep disturbances 

and increased cravings may be protracted for 6 months or longer.1,2 

However, persistent cravings and sleep and mood disturbances lasting for 

weeks or months are common following the cessation of various drug 

classes including alcohol, opiates, stimulants, and benzodiazepines, and, as 

such, may not be part of a drug-specific withdrawal syndrome, but rather 

may represent difficulties in adjusting to life without drugs.3

Heroin withdrawal is rarely (if ever) life-threatening on its own, although 

it can complicate concomitant medical or psychiatric conditions. For this 

reason, management of withdrawal in people with acute illnesses – such as 

drug users hospitalized with endocarditis or psychosis – is an important 

part of management in general health care settings. In those settings, 

the objective in treating withdrawal is to minimize withdrawal severity. 

Table 3.1 Features of the heroin withdrawal syndrome 

•  Increased sweating, lacrimation (watery eyes), rhinorrhea (runny nose), urinary 

frequency, diarrhea, abdominal cramps, nausea, vomiting

•  Muscle spasm leading to headaches, back aches, leg cramps, arthralgia

•  Piloerection (‘goosebumps’), dilated pupils, elevated blood pressure, 

tachycardia

•  Anxiety, irritability, dysphoria (low mood), disturbed sleep

•  Increased cravings for opiates



56 Pharmacotherapies for the treatment of opioid dependence

This minimizes the risks of patients discharging themselves or injecting 

drugs while hospitalized, and helps to clarify the cause of signs and 

symptoms.

The role and objectives of elective detoxification

The term ‘detoxification’ was originally used to describe elective with-

drawal from drugs on the grounds that it involved the removal of toxins 

from the body. A preferable phrase is ‘withdrawal management’, although 

use of the word detoxification has become increasingly entrenched. Indeed, 

detoxification has become part of popular culture, and lifestyle magazines 

regularly promote the concept with stories such as ‘The seven-day detox 

diet’. The concept underlying such stories appears to be a period of renun-

ciation (such as not eating junk food) with a view to improving health and 

well-being – but no assumption of lasting abstinence. This may well be 

becoming the dominant paradigm of detoxification, and fits quite well 

with the actual role and benefits of detoxification from heroin.

Many heroin users undergo withdrawal without seeking assistance from 

services.4 However, the striking feature of elective detoxification is that it is 

consumer-driven – there is a brisk demand for detoxification from heroin. 

One reason for the steady consumer demand is the community perception 

that detoxification is important. Parents and partners are often anxious to 

get drug-using people into ‘detox’. Many people see entering detoxification 

as a critical ‘first step’, because the person is acknowledging that they have 

a problem. Bundled up in the notion of detoxification are some less clear 

assumptions – that detoxification, by releasing the grip that heroin has on 

an individual, will be a cure; or, more moderately, that entering detoxifica-

tion is a way of connecting heroin users with the treatment system, and 

beginning a path to recovery.

Data on what actually happens to patients seeking an episode of 

detoxification are available from ATOS – the recent Australian Treatment 

Outcome Study.5 One hundred and seventy-one subjects commencing 

detoxification from heroin were interviewed at baseline, 3 months post 

treatment, and 12 months post treatment. In addition, cohorts of heroin 

users entering methadone treatment, residential rehabilitation, and heroin 

users not in treatment were interviewed, allowing for comparisons of out-

comes. Eighty-three percent of the detoxification cohort was reinterviewed 
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at 12 months. During the 12 months between first and last interview, 

92% of subjects had used heroin, and 15% had overdosed at least once. 

Eighty-nine percent entered a further episode of treatment, having a mean 

of 3.1 episodes of treatment, and spending a median time of 74 days in 

treatment during the 12 months. At the 12-month interview, 50% were 

currently in treatment, a figure remarkably close to the 45% of residential 

rehabilitation cohort, and 45% of no-treatment cohort, who were in 

treatment at 12 months.

These figures are consistent with the repeated observation that detoxifica-

tion is seldom, if ever, a cure of addiction; and rather than a first step into 

long-term treatment, detoxification tends to function as a revolving door. The 

reality of detoxification is summed up by Judd et al:6 ‘although detoxification 

is often the route into treatment, many who begin detoxification do not com-

plete it, and many completers do not go on to more definitive treatment. 

Some enter detoxification only to lower their level of dependence and make 

their habit cheaper; others fully believe that detoxification is all that is neces-

sary and that they will be able to remain drug-free.’ In the light of these find-

ings, it is possible to identify different, though not necessarily mutually 

exclusive, understandings of the role of detoxification services: including 

detoxification as a ‘cure’ for heroin use; detoxification as the ‘first step’ in a 

longer-term process of rehabilitation towards abstinence; detoxification as a 

means of facilitating a safe and comfortable reversal of neuroadaptation 

(physical dependence); or detoxification as a means by which users can reduce 

their level of heroin use and dependence in order to reduce some of the more 

deleterious effects of dependent drug use.

Given the heterogeneity of heroin users and their circumstances at 

treatment entry, each of these ‘aspirations’ may be valid for different 

individuals, or for the same individual at different times. An unfortunate 

limitation of research examining the efficacy of detoxification services is 

that it has often been unclear as to the primary goal of the detoxification 

program being examined, or studies have often used measures that 

prioritize particular outcomes and ignore others. The following framework 

is proposed for the objectives of detoxification services: 

1.  To interrupt a pattern of heavy and regular drug use. Complete cessation 

of heroin use is generally considered the optimal outcome regarding 

drug use during a detoxification attempt, and is usually a prerequisite 



58 Pharmacotherapies for the treatment of opioid dependence

of inpatient admission. However, continued heroin use is possible in 

outpatient settings, and reduction in heroin use during detoxification 

may still represent a positive and worthwhile outcome for some 

clients.

2.  To alleviate the symptoms and distress of withdrawal. Palliation of the 

discomfort of withdrawal is an important reason for clients presenting 

for treatment. Reduced withdrawal severity may also alleviate demands 

upon community supports and service providers.

3.  To prevent the development of severe withdrawal sequelae and complica-

tions. The three dimensions of safety particularly pertinent to heroin 

detoxification are: 

(i) deterioration or complications in concomitant medical or 

psychiatric conditions (e.g., precipitation of acute psychosis in a 

patient with schizophrenia);

(ii)  severe adverse events of the detoxification treatment 

(e.g. methadone toxicity, anesthesia-related complications in 

antagonist-assisted detoxification); and

(iii) increased risk of overdose following detoxification.7,8

4.  To provide linkages to appropriate post-withdrawal services that address 

the client’s drug use, physical, psychological, and social needs. Heroin 

dependence is generally a chronic relapsing condition, and long-term 

participation in treatment is usually required in order to achieve 

long-term benefits. An important role therefore of detoxification 

services is to facilitate linkages with post-withdrawal services.

These objectives can also serve as a template for evaluating the effective-

ness of detoxification services. In addition, there are important ‘process’ 

measures fundamental in health service evaluation, including accessibility 

of services, retention in (or completion of) detoxification treatment, 

service costs, and measures of client satisfaction.

The incorporation of multiple treatment objectives and outcome 

measures allows for the possibility that some detoxification approaches 

may have advantages in achieving certain treatment goals, but may be less 

successful in meeting others. Clinically, the emphasis placed upon differ-

ent objectives relates to the context in which detoxification services 

are provided. For example, issues regarding safety and prevention of 
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complications are paramount in non-elective detoxification services 

provided to heroin users undergoing hospitalization for a concomitant 

medical condition. Alternatively, elective detoxification services provided 

at the commencement of a long-term rehabilitation program (e.g., a thera-

peutic community or naltrexone treatment) should focus upon post-

withdrawal treatment induction as its primary outcome. Identification of 

the strengths and weaknesses of different detoxification approaches may 

also assist the process of client–treatment matching.

Patient factors impacting upon detoxification outcomes

Whereas anecdotal reports and conventional ‘wisdom’ suggest that with-

drawal severity is related to duration and levels of heroin use, research find-

ings directly examining this issue are equivocal. Whilst associations between 

withdrawal severity and quantity of opiate use have been reported,9,10 most 

researchers have found no significant association between baseline heroin 

consumption and subsequent withdrawal severity.11–13 Smolka and Schmidt 

also identified a relationship between route of administration and with-

drawal severity, with greater withdrawal reported by those injecting, rather 

than smoking, equivalent amounts of heroin.10

Psychologic factors have been shown to impact considerably upon with-

drawal severity and treatment retention. Phillips and colleagues examined a 

range of client and treatment factors in heroin and methadone users under-

going a 21-day methadone-assisted withdrawal.11 Methadone dose at the 

commencement of the withdrawal and duration of opioid use were not pre-

dictive of withdrawal severity, whereas level of neuroticism and expectancy 

regarding withdrawal severity were significantly associated with withdrawal 

severity. Similar findings have been reported for individuals undergoing 

withdrawal from methadone maintenance treatment. Kosten and colleagues 

found higher scores for depression at baseline (as measured by the Beck 

Depression Inventory) to be a significant predictor of failure at attempts to 

withdraw from methadone maintenance treatment.14 Kanof et al reported 

that subjects with increasing levels of dysphoria during the withdrawal 

episode (but not necessarily high scores at baseline) complained of greater 

withdrawal discomfort and had less success in completing withdrawal; 

however, directions of causality cannot be determined from such findings 

as dysphoria may have been a consequence of withdrawal discomfort.15
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Predictors of outcome for detoxification were examined from pooled 

studies of inpatient and outpatient randomized controlled trials (RCTs) 

(comparing buprenorphine to symptomatic medication), examining client 

and treatment factors in 344 subjects.16 Whilst treatment factors (inpatient 

versus outpatient setting and medication type) were related to treatment 

outcomes (retention, heroin use), no significant relationship was found 

between treatment outcome and age, gender, race, education, employ-

ment, marital status, legal problems, baseline depression, or length or 

severity of drug use. The only client factors related to treatment outcome 

were tobacco use (poorer outcomes), and severe baseline anxiety (better 

outcomes).

Perhaps one of the most important factors impacting upon detoxifica-

tion outcomes is the extent to which clients presenting for treatment are 

committed to long-term abstinence and have the psychologic and social 

resources available to achieve abstinence. These can be difficult parameters 

to measure in both clinical and research settings, and, as such, their 

importance may be underestimated in the literature.

Interventions for heroin withdrawal

The delivery of heroin detoxification services includes assessment and 

planning, treatment settings, supportive care, pharmacotherapy, and 

facilitating post-withdrawal linkages. The role of pharmacotherapies is 

described in the following section.

Assessment

The two main objectives of assessment are to ascertain valid information in 

order to identify the most suitable treatment plan for the client, and to 

engage the client in the treatment process – including the establishment of 

rapport and facilitation of treatment plans. The process of assessment and 

client selection for withdrawal programs (and research studies) can have a 

considerable impact upon outcomes.17

Settings for withdrawal

Heroin detoxification can be located in intensive inpatient units such as 

general or psychiatric hospital wards, specialist addiction detoxification 
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units, in community residential units (providing supported accommoda-

tion with limited medical staffing or monitoring), or in ambulatory settings 

including outpatient and home-based services. Non-elective withdrawal 

also occurs in a range of settings, such as prisons or police cells.

There are advantages and disadvantages to different treatment settings. 

A systematic review of detoxification programs using reducing methadone 

doses reported that 78% of opiate (heroin and/or methadone)-dependent 

subjects attempting inpatient methadone withdrawal completed the 

regimen (referring to the proportion of subjects reaching 0 mg of metha-

done), compared to 31% of outpatient attempts (p < 0.001).18 Two RCTs 

have compared inpatient (in specialist addiction units) to outpatient detox-

ification. Gossop and colleagues compared outcomes for subjects allocated 

to a 21-day inpatient reduction or to an 8-week outpatient reduction 

regimen.19 The inpatient group had a significantly higher completion rate 

(81% compared to 17%). However, the outpatient group had a significantly 

higher rate of post-withdrawal treatment retention than the inpatient 

group, suggesting that inpatient services may result in better short-term 

outcomes; however, outpatient detoxification may be associated with a 

more seamless transition between detoxification and post-withdrawal 

services. Wilson and colleagues compared outcomes for 40 heroin users 

randomly assigned to either an inpatient or outpatient 10-day methadone 

reduction regimen.20 The authors reported that few subjects completed either 

regimen, and 98% of subjects had relapsed to heroin use within 2 months 

of treatment. Given the poor completion rates for both groups, the authors 

concluded that outpatient services were a more cost-effective treatment 

approach.

Whilst inpatient detoxification may be associated with better immediate 

outcomes, improved long-term outcomes, such as long-term abstinence or 

treatment retention, have not been clearly demonstrated.21 Given the lim-

ited availability of, and greater expense generally associated with intensive 

inpatient services, the clinical indications for heroin detoxification to be 

conducted in intensive inpatient settings are generally limited to patients 

with conditions requiring intensive medical support, such as the presence 

of concomitant medical or psychiatric conditions, or concurrent with-

drawal from heavy alcohol or benzodiazepine use.22–25 Community residen-

tial units are suited to those individuals with inadequate social supports 

and for those with repeated failure at outpatient withdrawal attempts. 
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Ambulatory detoxification is generally suitable for most heroin users who 

have adequate social supports and without severe dependence on other 

drugs, or medical or psychiatric co-morbidity.

Supportive care

Supportive care refers to the provision of psychosocial support during 

the withdrawal episode and is an important component of detoxification 

services, particularly as psychologic factors appear to have a considerable 

impact upon withdrawal severity and outcomes. Supportive care involves 

regular monitoring, provision of information, and counseling.

Monitoring includes frequent review of the client to identify their 

general progress and motivation, severity of withdrawal symptoms (which 

can be facilitated by the use of withdrawal scales), drug use (particularly in 

an outpatient context), response to the medication(s), and complications. 

This is important for the individualization of treatment such as the 

titration of medication doses or tailoring of ancillary services, and for 

ongoing treatment planning. Validated scales such as the Subjective and 

Objective Opiate Withdrawal Scales26 may assist in this process. Evidence 

from other medical disciplines suggests that encouraging clients to 

self-monitor their progress during treatment (such as symptom severity, 

side-effects) improves treatment adherence.27–29

The provision of information to clients regarding the nature and 

duration of withdrawal, treatment procedures, and coping strategies 

can enhance outcomes. In a randomized trial, the structured provision of 

information to clients undergoing an inpatient 21-day methadone taper 

resulted in enhanced treatment retention and less severe withdrawal 

severity than in subjects receiving information on request.30

Counseling during the detoxification episode is generally aimed at 

supporting the client through the detoxification period and facilitating 

post-withdrawal linkages. Strategies should be employed that provide 

symptomatic relief, such as allaying cravings, mood (anxiety, dysphoria) 

and sleep disturbances, and to maintain motivation, although there has 

been limited formal evaluation of such approaches.

The role of more structured psychosocial interventions in detoxifica-

tion has recently been the subject of a systematic review.31 Eight random-

ized trials were identified that have examined structured psychosocial 
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interventions during methadone or buprenorphine detoxification regimens 

compared to medication regimens ‘alone’. The studies examined behavioral 

interventions (contingency management32–36 or community reinforce-

ment strategies;37 family therapy,38 or psychotherapeutic interventions).39 

Meta-analyses indicate significant benefits when any psycho social treat-

ment is added in achieving: 

• completion of treatment (RR = 1.68, 95% confidence interval [CI] 

1.11–2.55), 

• abstinence rates following detoxification (RR = 2.43, 95% CI 1.61–

3.66), and

• a non-significant trend towards less heroin use in treatment (R = 0.77, 

95% CI 0.59–1.01).

These studies examined the role of behavioral interventions during gradual 

methadone or buprenorphine reduction regimens, which may not be read-

ily generalized to alternative (e.g. inpatient) settings or detoxification 

approaches. More research is required examining the role of psychosocial 

interventions in detoxification.

The evidence regarding ‘alternative’ therapies such as acupuncture 

remains unclear, largely due to poor research methodologies.40,41 However, 

such approaches are popular among some clients who testify to their value 

in reducing the severity of withdrawal symptoms and cravings.

Pharmacotherapies for heroin withdrawal

Numerous pharmacologic approaches have been used to manage opiate 

withdrawal during the past century.42 Many approaches had been intro-

duced with considerable initial enthusiasm, only for most approaches to be 

abandoned as concerns regarding their effectiveness or safety emerged, or 

newer approaches developed. The changes in ‘conventional’ clinical prac-

tice and ‘wisdom’ over time emphasize the need for thorough evaluation of 

pharmacotherapies and an evidence-based approach to clinical practice.

Medication regimens for heroin withdrawal in the contemporary research 

literature can be broadly classified into four approaches: 

• reducing doses of an opioid agonist, usually methadone;

• partial opioid agonists, usually buprenorphine;
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• symptomatic medications, most notably the α2 adrenergic agonists 

(clonidine and lofexidine), which aim to reduce the severity of with-

drawal symptoms, without fundamentally changing the course of the 

withdrawal syndrome;

• opioid antagonists, predominantly naloxone or naltrexone.

Key issues regarding the use of these medications for the management 

of heroin detoxification, and relevant comparative RCTs are presented 

here. Each of these medication approaches has been the subject of recent 

systematic Cochrane reviews for managing opiate withdrawal; including 

the use of α2 adrenergic agonists,43 buprenorphine,44 methadone,45 and 

antagonist-assisted withdrawal.46,47 These Cochrane reviews have incor-

porated studies of patients withdrawing from heroin and/or methadone. 

As the focus of this chapter is the management of heroin withdrawal, 

greater attention is given to the trials that have only (or largely) examined 

patients undergoing detoxification from heroin. The use of other symp-

tomatic medications (such as benzodiazepines, antidepressants) will also be 

briefly described as they are frequently used in clinical practice, although 

there is limited research evidence regarding their use.

Methadone and other opioid agonists

Methadone is an agonist at µ opiate receptors and can fully substitute for 

heroin in dependent individuals, thereby preventing heroin withdrawal. 

Although there is considerable variation in the manner in which metha-

done has been used in the treatment of heroin withdrawal, the general 

clinical principles involve: 

1. Initial titration of the methadone dose to prevent features of heroin 

withdrawal (usually in the range of 30 to 60 mg daily).

2. Reduction in the methadone dose over a period of time. From 10 to 

21 days of methadone tapering is frequently described in the research 

literature, extending to longer programs in some cases (e.g. 6-week to 

6-month reduction regimens).

3. Adjuvant symptomatic medications are often employed towards the 

end of the methadone reduction regimen, corresponding to the period 

when withdrawal severity is greatest.
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The use of methadone delays the emergence of peak opiate withdrawal 

symptoms and prolongs the duration of withdrawal symptoms compared 

to unmedicated heroin withdrawal. Methadone generally prevents 

significant withdrawal symptoms until the dose is reduced below a 

certain threshold (often in the range of 10 to 20 mg), at which point 

opiate withdrawal symptoms emerge. Withdrawal symptoms peak at 

about the time of the last methadone dose or in the first few days after 

the cessation of methadone. Peak withdrawal severity is generally less 

than for unassisted heroin withdrawal, although withdrawal discomfort 

tends to persist for approximately 7 to 14 days following a 10- to 21-day 

methadone reduction regimen.48–51 The prolonged withdrawal discomfort 

is among the main limitations of using methadone for heroin 

withdrawal, particularly in detoxification programs of short duration 

(e.g. inpatient settings).

A consistent finding in the studies of methadone-assisted heroin 

detoxification is the high rate of relapse to heroin use following cessation 

of methadone doses. The few studies that have reported post-withdrawal 

outcomes suggest very high rates of relapse to heroin use – for example, 

in a review of outpatient methadone-assisted heroin withdrawal studies 

(n = 20) conducted in the USA in the 1970s, between 0% and 38% of sub-

jects in these studies were abstinent at follow-up several months later.52 

These authors concluded that detoxification alone does not lead to 

prolonged abstinence in most heroin users. The authors of the recent 

Cochrane review45 made similar conclusions.

From the perspective of safety, methadone is generally well tolerated by 

heroin-dependent individuals, although there are concerns regarding 

methadone toxicity and diversion.

The use of methadone to assist heroin withdrawal is well suited to 

facilitating continued methadone treatment as a maintenance program, 

particularly for those clients who do not cease their heroin use during the 

withdrawal episode, or relapse to heroin use on discontinuing methadone 

treatment. However, the prolonged withdrawal following the cessation 

of methadone can be a barrier to entry into abstinence-oriented post-

withdrawal treatment modalities. For example, the commencement of 

naltrexone is generally recommended 10 to 14 days after the last metha-

done dose,53 while many residential rehabilitation programs will not accept 

clients until several days after the cessation of methadone.
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Treatment factors impacting upon outcomes

The manner in which methadone-assisted detoxification programs are 

delivered impacts upon outcomes. However, the capacity to identify an 

‘optimal’ approach for the use of methadone in heroin detoxification is 

limited by the wide variation between studies. Nevertheless, it is possible to 

identify important treatment variables.

The treatment setting

Historically, long-term inpatient withdrawal programs involving gradual 

methadone reductions over weeks were not uncommon. Studies examin-

ing such programs indicated that inpatient withdrawal programs using 

methadone generally resulted in a greater rate of program ‘completion’ 

than outpatient-based programs, although longer-term benefits have not 

been identified. Indeed, a trend in recent years has been towards shorter 

inpatient detoxification programs, often no longer than 7 to 10 days. This 

restricts the utility of methadone as a detoxification medication, given that 

withdrawal symptoms persist for several days beyond the last methadone 

dose. Despite anecdotal reports of programs using brief inpatient metha-

done regimens (3 to 5 days), only one controlled trial54 has compared a brief 

methadone regimen (3 day methadone versus 3 day buprenorphine vs 

clonidine). However, this study is difficult to interpret, as it was conducted 

in medically ill HIV-positive patients, with approximately half of all 

patients receiving morphine doses as ‘rescue’ medication for pain relief.

The initial stabilization period on methadone prior to dose reduction
Initial stabilization on methadone can disrupt a pattern of heavy daily 

heroin use, enhance the client’s sense of self-efficacy, and improve their 

capacity to cope with subsequent withdrawal symptoms.55 Although not 

systematically examined in the research literature, the extent of continued 

heroin use during the period of initial stabilization on methadone may 

impact upon subsequent withdrawal outcomes. In a study examining a 

90-day outpatient methadone reduction regimen for heroin users, subjects 

who continued to use heroin during the initial 2-week stabilization period 

had worse outcomes than those subjects who had ceased heroin use during 

stabilization.56 There may be advantages in enabling sufficient time (and 

methadone doses) during the initial stabilization period to ensure cessation 
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of heroin use, prior to dose reduction, although further research on this 

issue is required.

The rate and frequency of dose reduction
There are both advantages and limitations with methadone detoxification 

programs of different duration. Shorter reduction regimens appear to be 

associated with greater peak withdrawal discomfort, shorter duration of 

withdrawal symptoms,48 and greater ‘completion’ rates with subjects reach-

ing 0 mg of methadone in line with the protocol.18 However, the higher 

completion rates for shorter regimens may merely reflect that longer pro-

grams have more time in which subjects can relapse to heroin use and/or 

drop out of treatment. Some authors have argued against rapid reduction 

regimens (e.g. 10 to 21 days), stating that many individuals are prematurely 

withdrawn and consequently resume heroin use, and that longer programs 

may be associated with the benefits afforded by longer periods of adequate 

methadone doses.52 Unfortunately, most studies of outpatient reduction 

regimens have reported very low rates of abstinence from heroin following 

the cessation of methadone, regardless of the duration of the reduction 

regimen. A randomized trial comparing linear and inverse exponential 

methadone dose reductions49 showed greater overall withdrawal discom-

fort in the exponential group (largely early in the reduction regimen), 

although there were no significant differences on other outcomes.

The flexibility (patient involvement) in dose reductions
The literature examining the impact of flexibility (or patient involvement) 

in dosing reduction regimens is equivocal. Two studies have reported 

higher ‘completion’ rates (subjects reaching 0 mg of methadone) for fixed 

(physician-regulated) than patient-regulated reduction regimens,4,57 although 

the findings regarding outcomes such as rates of heroin use are mixed. A 

larger study of 108 heroin-dependent adults using a 22-week methadone 

reduction regimen58 showed no difference on any outcome measure 

between subjects randomly assigned to physician- or client-regulated dose 

reduction.

The level of psychosocial and supportive care
The research literature regarding the role of psychosocial interventions in 

heroin detoxification was identified earlier. The provision of information 

to patients enhances outcomes.30 Most research has examined the role of 
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contingency management during gradual dose reduction regimens, which 

appears to enhance short-term outcomes (such as less heroin use and 

greater treatment retention), however few studies have demonstrated long-

term improvements after methadone is discontinued. Another randomized 

trial examined the impact of structured counseling regarding post-

withdrawal treatment options in the context of an outpatient methadone-

assisted withdrawal for heroin users.39 The structured counseling group had 

a significantly greater uptake of alternative treatment options (48%) com-

pared to those only receiving information on request (12%). These findings 

suggest the importance of providing information and post-detoxification 

treatment planning as structured components of detoxification treatment. 

More complex behavioral interventions such as contingency management 

or community reinforcement may be more difficult to incorporate into 

‘routine’ detoxification services.

The use of adjuvant symptomatic medications
Systematic evaluation of adjuvant medications in addition to methadone 

reductions has been limited. The use of a high-dose clonidine regimen 

throughout a 10-day inpatient methadone reduction resulted in higher 

drop-out rates than the placebo and methadone group, due to the hypoten-

sive side effects of clonidine.59 Little systematic research has examined the 

use of benzodiazepines in this context. Diazepam was found to enhance 

treatment retention and reduce heroin use during an outpatient metha-

done regimen when compared to the tricyclic antidepressant doxepin.60 

Srisurapanont and colleagues found amitriptyline and lorazepam to be 

equally effective in managing sleep disturbances during withdrawal from 

methadone maintenance treatment.61 This evidence suggests minimal 

advantage in using adrenergic agonists during a methadone reduction 

regimen, although there may be some advantages in using benzodiazepines 

in methadone reduction regimens under carefully monitored conditions.

The availability of transfer to maintenance substitution treatment 

(and the extent to which this is encouraged by treatment staff)
Many clients undergoing methadone-assisted heroin withdrawal will take 

up the option of transferring to methadone maintenance treatment if it is 

available.39 Importantly, the enhanced long-term outcome associated with 

methadone maintenance treatment warrants its promotion to all clients 
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undergoing heroin detoxification, particularly in circumstances where 

other effective treatment modalities are not being considered. However, 

the decision for a client to discontinue a detoxification regimen and transfer 

to methadone maintenance complicates the interpretation of withdrawal 

outcomes, and detoxification research studies have not usually included 

(or reported) such options in their protocols.

Other opioid agonists in the management of 
heroin withdrawal

A number of other opioid agonists have also been used and evaluated 

for heroin withdrawal, most notably propoxyphene and levo-alpha-

acetylmethadol (LAAM).

Propoxyphene has been described in a number of trials of heroin 

withdrawal.62–64 Propoxyphene and methadone were directly compared in 

an outpatient RCT of 72 heroin users using 21-day reduction regimens.64 

Subjects randomized to methadone reported significantly less severe 

withdrawal features and had higher treatment retention rates, although 

similar rates of heroin use were reported during the withdrawal episode. 

The initial enthusiasm shown with propoxyphene has been tempered with 

more recent reports of adverse events and abuse of the medication.65–67

LAAM, a long-acting synthetic opioid, was compared to methadone for her-

oin withdrawal in an RCT of 61 male heroin users using a 9-week outpatient 

treatment protocol, with comparable outcomes between the two groups.68

A recent study examined the role of dihydrocodeine, which has histori-

cally been widely used in parts of the UK for treating heroin dependence, 

despite concerns regarding misuse and diversion. Wright et al69 compared 

outcomes in 60 illicit opioid-dependent patients randomized to either 

dihydrocodeine or buprenorphine in an outpatient setting, with up to 

15-day medication regimens. The buprenorphine group had better out-

comes regarding detox completion, heroin use, and long-term abstinence 

(at 3 and 6 months’ follow-up), suggesting buprenorphine to be superior to 

dihydrocodeine.

The role of tincture of opium for treating opiate withdrawal in opium 

users has been examined in phase II research, suggesting that it may be a 

useful strategy in countries where opium use is more culturally accepted, 

although further research is required.70
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Buprenorphine

Buprenorphine is a partial opioid agonist, with high affinity and low 

intrinsic activity at the µ opiate receptor. The rationale for the use of 

buprenorphine for heroin detoxification is not dissimilar to methadone: 

the use of an opiate substitute in reducing doses to modify the severity 

of withdrawal discomfort. Clinical and research experience with the use of 

buprenorphine for detoxification is still emerging. Nevertheless, there have 

been a number of comparative trials comparing buprenorphine with other 

detoxification medications.

Buprenorphine compared to symptomatic medications

Ten RCTs, involving over 800 subjects, have compared buprenorphine to 

the α-adrenergic agonist clonidine for the management of heroin (with or 

without methadone) detoxification.54,71–75 Meta-analysis by the Cochrane 

review44 of key findings indicates that, compared to clonidine, buprenor-

phine has greater efficacy on a range of key outcomes: 

• Buprenorphine was significantly more effective in reducing peak with-

drawal severity (standardized mean difference of 0.61; 95% CI = 0.36–

0.86, p < 0.001),72,74,75 and reducing global withdrawal severity 

(standardized mean difference of 0.59; 95% CI = 0.39–0.79, p < 0.001).76,77

• Buprenorphine had significantly higher detoxification completion 

rates in both inpatient (relative risk [RR] = 2.06; confidence interval 

[CI] = 1.03–4.14)71,76,78–80 and outpatient settings (RR = 1.46; CI = 1.07–

1.99).73,75–77,81 Combined, buprenorphine has a significantly greater 

rate of completion than clonidine-assisted detoxification (RR = 1.67; 

CI = 1.24–2.25).

• Buprenorphine had a significantly higher uptake of post-detoxification 

treatment,75 a finding not reported in other studies.

As yet, fewer studies have compared buprenorphine with lofexidine. A large 

study of outpatient heroin withdrawal82 compared a 4-day lofexidine 

regimen to a 7-day buprenorphine regimen in 210 patients randomized to 

the two groups, and in 271 patients who self-selected their medication 

(not reported here). Sixty-five percent of the buprenorphine group 

completed the withdrawal regimen, and 40% of those followed up were 
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abstinent at 1 month after detox, compared to 46% in the lofexidine 

group and 32% abstinent at 1 month. Withdrawal severity was significantly 

lower in the buprenorphine group. Similar findings were reported in a 

controlled non-randomized trial83 that reported outcomes in 69 heroin 

users presenting for outpatient detoxification. Outcomes were better for 

the buprenorphine group (n = 38), with less severe withdrawal and higher 

rates of completion.

One small inpatient RCT has compared buprenorphine to oxazepam, 

with carbamazepine used in both groups.84 The buprenorphine group 

reported significantly less severe withdrawal than the benzodiazepine 

group, with comparable completion rates.

Buprenorphine compared to methadone

Four RCTs and two non-randomized trials have compared buprenor-

phine to methadone for opiate detoxification.54,85–87 Bickel and colleagues 

compared a gradual outpatient reduction regimen using either buprenor-

phine or methadone.85 Unfortunately, the study is difficult to interpret due 

to the small sample size, the fact that all patients dropped out or relapsed 

to regular heroin use before completing the reduction regimen, there was 

no follow-up post medication, and morphine was available for severe 

breakthrough withdrawal symptoms. In an open label inpatient RCT, 

Petitjean and colleagues reported more severe withdrawal in the buprenor-

phine group at the beginning, but significantly less severe withdrawal at 

the completion of the dosing regimen, compared to the methadone group.86 

The methadone group had greater overall peak and more prolonged with-

drawal severity. Completion rates were comparable between the groups. 

Seifert and colleagues compared reducing doses of buprenorphine to meth-

adone in a 14-day inpatient blinded RCT with 26 subjects.87 Medication 

was given for the first 10 days. There was a non-significant trend for greater 

completion amongst buprenorphine (64%) compared to methadone (42%) 

patients. The buprenorphine group reported less severe withdrawal in the 

second week of the withdrawal regimen. Umbricht and colleagues compared 

the efficacy of 3-day regimens of buprenorphine, clonidine, and metha-

done in reducing withdrawal severity and pain in 55 heroin-dependent 

HIV-positive patients hospitalized for medical reasons on an inpatient 

AIDS service.54 Pain relief and withdrawal severity were comparable for 
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the three groups, although the availability of morphine for breakthrough 

pain complicates the interpretation of the findings.

Ebner et al88 examined completion rates in 93 adolescents withdrawing 

from opioids (methadone and/or heroin) using either buprenorphine or 

methadone (self-selected) in adolescents in an inpatient setting. Buprenor-

phine has a higher completion rate (38%) compared to methadone (24%), 

although this did not reach statistical significance. Reed and colleagues89 

likewise compared self-selected buprenoprhine or methadone reductions 

in an inpatient setting for withdrawal in 123 methadone and/or heroin 

users (with 28% also codependent to benzodiazepines). The authors 

reported significantly lower withdrawal severity in the buprenorphine-

treated group, and significantly greater withdrawal completion in the 

buprenorphine-treated patients codependent to benzodiazepines. There 

was no difference in completion between methadone and buprenorphine 

for non-benzodiazepine codependent patients.

A non-randomized controlled trial comparing tramadol and buprenor-

phine90 suggested that tramadol may be an effective option for patients 

with low levels of withdrawal severity, however the tramadol group required 

greater use of breakthrough medication.

In summary, available data suggest that buprenorphine may result in less 

severe and less prolonged rebound withdrawal at the completion of short 

dosing regimens compared with methadone. This may be particularly 

attractive for inpatient or other settings where the capacity for extended 

follow-up after the completion of medication is limited (e.g. correctional 

facilities). Further research is required to better understand the relative 

benefits of buprenorphine and methadone for detoxification.

Delivering buprenorphine detoxification treatment

Duration of treatment
The optimal duration of reduction regimens has not yet been established 

for methadone or buprenorphine. Five RCTs have examined this issue with 

buprenorphine: 

• Amass and colleagues compared a rapid-reduction (n = 5, over 2 to 

3 weeks) compared to a slow-reduction regimen (n = 3, over 36 days).91 

The rapid-taper group reported greater heroin use and more severe 

withdrawal.
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• Wang and Young compared a rapid reduction (n = 16, over 14 days), 

compared to a slow reduction (n = 7, over 8 weeks).92 The rapid-taper 

group had more severe withdrawal symptoms, and 38% completed the 

regimen heroin free, compared to milder symptoms and less heroin use 

(71% opiate free) in the gradual taper.

• Conversely, another study reported greater completion rates (36%) in a 

rapid-reduction group (n = 39, 9 days) than in a slow-reduction (n = 19, 

28 days) group (21%).93 There were no differences in rates of heroin use 

during the detoxification or at 3-month follow-up.

• Assadi and colleagues compared a rapid buprenorphine inpatient detox-

ification regimen (24 mg administered intramuscularly over 24 hours) 

compared to a 5-day dose reduction regimen, with generally comparable 

outcomes.94

• Hopper et al95 randomized 20 patients to undergo a 1-day buprenophine 

regimen (32 mg sublingual), compared to 32 mg buprenorphine admin-

istered over 3 days in an inpatient setting. There were no differences in 

completion rates (90%) or withdrawal severity between the groups.

By comparing reports of withdrawal severity across trials, Lintzeris and 

colleagues have argued that longer duration and higher doses of bupre-

norphine may be associated with the emergence of greater withdrawal 

severity (or rebound withdrawal) upon the cessation of buprenorphine 

treatment.96 This has not been adequately addressed in randomized 

inpatient trials.

Buprenorphine doses
The optimal doses in detoxification programs are likewise unclear – with 

only two studies having compared subjects on different buprenorphine 

doses.97,98 Liu and colleagues97 allocated heroin users by their severity of 

dependence to ‘low’ (average dose of 2 mg), ‘medium’ (2.9 mg), and ‘high’ 

dose (3.6 mg) buprenorphine, and demonstrated no significant difference 

between groups, which may reflect the minimal difference in doses between 

the groups, or may reflect that patients with higher levels of dependence 

require higher doses. Oreskovich and colleagues98 randomly assigned 

30 heroin users to either high-dose buprenorphine (daily doses of 8 mg, 

8 mg, 8 mg, 4 mg, 2 mg), low-dose buprenorphine (2 mg, 4 mg, 8 mg, 4 mg, 

2 mg) or a clonidine regimen. Both buprenorphine groups reported lower 
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withdrawal severity compared to clonidine (p = 0.001), and whilst with-

drawal severity was less in the high-dose than low-dose buprenorphine 

group, the difference was not significant, which may reflect the small study 

size. Further research is required to identify optimal buprenorphine doses. 

Nevertheless, there is considerable research demonstrating that daily 

buprenorphine doses of 4 mg or more per day are more effective in 

suppressing withdrawal and heroin use than lower doses, and that out-

comes are optimized when using doses in the range of 8 to 16 mg per 

day (see reference 96 for review). Most contemporary approaches have 

recommended using maximum doses in the range of 8 to 16 mg per day for 

detoxification.99,100

Buprenorphine preparations

The development of alternative buprenorphine preparations has also 

been examined in the research literature for the management of heroin 

withdrawal. Lanier and colleagues101 reported findings from an open-label 

study of a single buprenorphine patch (applied for 7 days) in managing 

opiate withdrawal in 12 inpatient heroin users. The authors reported that 

the approach was well tolerated, with a marked reduction of withdrawal 

severity. In another open-label phase II study of 5 heroin users,102 a depot 

intramuscular buprenorphine injection produced adequate relief of opiate 

withdrawal, and continued to produce some opioid blockade for 6 weeks 

following administration. Both these approaches appear promising as 

mechanisms to deliver buprenorphine-assisted withdrawal with less 

inconvenience than daily attendance at a clinic or pharmacy for dosing.

Post-detoxification treatment options following buprenorphine

A number of studies have examined post-detoxification treatment 

uptake following buprenorphine. When given the opportunity, it appears 

that many patients attempting a detoxification episode with buprenor-

phine choose to remain in longer-term buprenorphine maintenance 

treatment.75,103,104

Another post-detoxification option is treatment with naltrexone, an 

opioid antagonist licensed for relapse prevention. Due to buprenorphine’s 

high affinity for µ opiate receptors, naltrexone can be initiated without 

considerable delays or severe precipitated withdrawal. O’Connor et al 
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reported comparable rates of induction onto naltrexone treatment 

when comparing naltrexone-assisted rapid detoxification and buprenor-

phine detoxification regimens in an outpatient RCT.74 Similar findings 

were reported by Collins et al80 in a study of 106 heroin users randomized 

to either anesthesia-assisted rapid detoxification, buprenorphine, or 

clonidine regimens, with subsequent 12-week naltrexone treatment. 

The rapid detox and buprenorphine-assisted naltrexone induction were 

comparable to naltrexone induction and retention, and superior to the 

clonidine group. Studies have reported the initiation of naltrexone 

whilst patients are still taking buprenorphine, or within 3 days of stopping 

buprenorphine.74,80,105–109

The relative merits of early naltrexone induction (commencing naltrex-

one within 24 hours of the last buprenorphine dose) include greater 

withdrawal severity following first naltrexone dose, but greater rates of 

induction onto naltrexone; whereas delaying the introduction of naltrex-

one until 3 to 5 days after the last buprenorphine dose results in less severe 

peak withdrawal, but is potentially associated with greater relapse prior to 

commencing naltrexone.108,109

Alpha adrenergic agonists

A number of α2 adrenergic agonists have been investigated for the manage-

ment of heroin withdrawal, including clonidine, lofexidine, guanfacine, and 

guanabenz acetate; although only two, clonidine and lofexidine, are widely 

used clinically, and the discussion will be limited to these medications.

The main mechanism of action postulated for the alpha adrenergic ago-

nists is that they reduce the noradrenergic hyperactivity in the locus coer-

uleus seen during opiate withdrawal,110 although other neurotransmitter 

systems may be implicated, including serotonin and cholinergic systems.111 

Alpha adrenergic agonists appear to be more effective in reducing certain 

withdrawal features, such as restlessness and the ‘autonomic’ features of 

withdrawal including diarrhea, nausea, abdominal cramps, sweating, rhin-

orrhea, and lacrimation. However, alpha adrenergic agonists appear less 

beneficial in alleviating sleep disturbances, dysphoria, body and muscle 

aches, or cravings.112,113

The time frame of withdrawal symptoms when using alpha adrenergic 

agonists is comparable to unmedicated heroin withdrawal, peaking in 
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severity within the first 2 to 4 days of heroin cessation, with most objective 

features resolved within 5 to 7 days, although subjective symptoms gener-

ally persist for longer. This facilitates shorter treatment programs and 

enhances the capacity for induction onto naltrexone as a post-withdrawal 

treatment option.

Clonidine dosing regimens generally involve titration of the dose 

according to the client’s experience of withdrawal symptoms and side-

effects. The main adverse events reported are features of hypotension 

experienced as dizziness, fainting, light-headedness, fatigue or lethargy, 

and dry mouth. It is the former cluster of side-effects that frequently 

restricts upper dosing levels, and indeed has often limited the use of 

clonidine in outpatient settings where clients can be less readily monitored. 

Whilst most authors suggest doses of clonidine should be individually 

titrated, maximum dosing levels of 1 to 1.2 mg (or 15 µg/kg/day) orally 

per day (in three or four divided doses) have been frequently used in 

research114,115 and recommended in clinical guidelines.23,111

Lofexidine has the advantage in producing less hypotensive side-effects 

than clonidine, thereby improving its safety and applicability in the 

outpatient context. Three RCTs comparing lofexidine to clonidine in 

inpatient settings have shown similar efficacy regarding withdrawal 

severity and completion rates.116–118

Efficacy of alpha adrenergic agonists

The research evidence from RCTs comparing the efficacy of clonidine or 

lofexidine and methadone in managing heroin withdrawal is limited. Sepa-

rate Cochrane reviews have identified the controlled trials comparing 

methadone and alpha adrenergic agonists.31,43 Comparisons of clonidine 

and methadone for the management of heroin detoxification include 

controlled trials.54,119–123 Randomized trials50,124 and one non-randomized 

controlled trial125 have compared lofexidine and methadone.

Several other randomized trials126,127 examined subjects withdrawing 

from either heroin or methadone maintenance programs, without differen-

tiating the findings according to the primary drug of dependence; conse-

quently, these studies are difficult to interpret in considering the 

management of heroin withdrawal, and will not be considered in detail in 

this report.
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The first published controlled trial comparing clonidine with methadone 

for the management of heroin withdrawal was by Cami and colleagues, 

with 30 heroin users enrolled in a 12-day inpatient program.119 The study 

demonstrated comparable completion rates between clonidine and an 8- to 

10-day reduction regimen of methadone. The clonidine group experienced 

greater peak symptoms early in the withdrawal regimen, with resolution of 

withdrawal symptoms by discharge. In contrast, the methadone subjects 

reported less peak withdrawal severity, but were still complaining of 

withdrawal symptoms on discharge.

Similar findings have been reported in most other randomized trials 

comparing methadone and adrenergic agonist medications. No significant 

differences were reported regarding completion rates in two trials with 

small subject numbers (n = 22,120 and n = 16123) nor in a larger randomized 

trial of 200 subjects,122 albeit a proportion of these subjects were undergo-

ing treatment involuntarily and therefore completion rates are difficult 

to interpret. These studies consistently demonstrated that methadone 

subjects reported delayed peak withdrawal severity compared to those 

subjects randomized to clonidine.

The randomized trial of San and colleagues is the only one to report a 

difference in retention rates between the two medications.121 The 12-day 

inpatient trial compared 3 groups: methadone, clonidine, and guanfacine 

(another adrenergic agonist), and continued to recruit subjects until 30 

successful withdrawals had occurred for each condition, with methadone 

having the highest completion rate: 75% of subjects commencing metha-

done successfully completed the regimen, compared to 48% of subjects 

commencing guanfacine and 44% of subjects commencing clonidine. 

Again, the methadone group complained of less severe withdrawal early in 

the withdrawal (days 2 to 5), however, had more symptoms towards the 

end of the admission.

Trials comparing lofexidine and methadone reductions have demon-

strated similar general findings. Bearn and colleagues examined 10-day 

inpatient regimens of lofexidine versus methadone reductions in 86 heroin 

and/or methadone users over a 21-day inpatient detoxification.50 There 

were comparable completion rates for the two groups (69% lofexidine 

group, 77% methadone group), with greater withdrawal severity early in 

the lofexidine group and more prolonged withdrawal in the methadone 

group. Howells and colleagues demonstrated comparable withdrawal 
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outcomes in an RCT comparing methadone and lofexidine conducted in a 

prison context, which limits the capacity to interpret completion rates.124 

One controlled trial in which patients self-allocated to a 5-day high-dose 

lofexidine, 10-day ‘standard’ lofexidine or 10-day methadone regimen 

demonstrated a quicker resolution of symptoms in the rapid, high-dose 

lofexidine group.50

Unfortunately, there have been no randomized trials comparing 

methadone reductions to alpha adrenergic agonists for the management of 

heroin withdrawal in outpatient settings. Studies examining outpatient 

withdrawal from methadone maintenance treatment suggest that 

completion rates with clonidine may be comparable115,128 or inferior127 to 

methadone reductions.

Clonidine has been shown to result in better outcomes than placebo 

for the management of inpatient heroin withdrawal,129,130 with less with-

drawal severity than tranquilizers (chlordiazepoxide and chlorpromazine),131 

and with comparable outcomes to a combination of mianserin and 

carbamazepine for management of withdrawal.132

Despite the methodologic problems of comparing outcomes between 

studies, there is sufficient evidence to suggest that clonidine and lofexidine 

are effective pharmacotherapies for heroin withdrawal. Although not 

successful in reducing all the features of withdrawal, such as cravings, 

alpha adrenergic agonists nevertheless have an advantage over methadone 

in not prolonging the duration of the withdrawal syndrome. The use 

of clonidine outside of inpatient settings is somewhat restricted by its 

side-effect profile, particularly by inexperienced service providers. Whilst 

side-effects are less of a concern with lofexidine, it has limited availability 

outside of Europe.

Accelerated detoxification using opioid antagonists

The opioid antagonists naloxone and naltrexone have been used to 

accelerate the onset and reduce the duration of acute heroin withdrawal. 

It is postulated that shortening the withdrawal process reduces the risk 

(or opportunity) of relapse to heroin use, and enables earlier initiation onto 

post-withdrawal treatment involving naltrexone for relapse prevention.

The compression of acute withdrawal symptoms is associated with a 

considerable increase in the severity of withdrawal, such that other 
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medications are required to make the process tolerable for clients. Whilst 

the techniques used have varied considerably,133–135 two broad approaches 

have been described: 

• Rapid detoxification (ROD) procedures in which the patient is only 

mildly sedated – antagonists are combined with symptomatic medica-

tions such as clonidine, benzodiazepines, and anti-emetics. Rapid 

detoxification programs have been provided in a variety of treatment 

settings, ranging from intensive hospital settings to supervised 

outpatient day programs.

• Ultra rapid detoxification (URD) procedures in which the client is 

inducted onto antagonists whilst under general anesthesia or heavy 

sedation in a highly supervised hospital setting.

Following the acute withdrawal process, a comprehensive post-

withdrawal program involving continuation in naltrexone treatment 

and structured counseling for several months is generally recommended by 

service providers.

Rapid detoxification

Several RCTs have been published comparing rapid detoxification to 

conventional approaches for heroin withdrawal. Gerra and colleagues130 

compared four randomly assigned outpatient conditions in 152 heroin 

users: (a) clonidine only, (b) naltrexone plus clonidine, (c) naloxone 

plus clonidine, and (d) placebo. Outcomes reported included withdrawal 

severity, proportion of subjects taking naltrexone on day 8 (withdrawal 

completion rates), and post-withdrawal outcomes at 6-month follow-up. 

The study reported very high levels of retention in withdrawal treatment 

for all groups (74% for placebo and over 90% for the other three groups). 

Unfortunately the study report had a number of methodologic flaws, 

including lack of clarity regarding the method of randomization, the 

proportion of subjects reporting continued heroin use (the proportions of 

all urine samples testing positive were reported), and the handling of miss-

ing data such as treatment drop-outs. The mean proportions (± standard 

deviations) of morphine-positive urine results during the first 5 days were 

30 ± 21% for the clonidine group, 5 ± 6% for the naltrexone–clonidine 

group, 11 ± 7% for the naloxone–clonidine group, and 48 ± 8% for the 
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placebo group. At 6-month follow-up, the mean proportion of positive 

morphine urine results was 60 ± 7% in the clonidine group, 74 ± 12% 

in the placebo group, 20 ± 5% for the naloxone–clonidine group, and 

18 ± 4% for the naltrexone–clonidine group.

Despite problems in the way this study was reported, the findings suggest 

that there are no immediate benefits in using opioid antagonists during 

withdrawal compared to using clonidine on its own, given the very similar 

proportions of individuals in the clonidine and antagonist–clonidine 

groups who were inducted onto naltrexone by the end of the first week. 

The study findings did indicate a significant difference with regard to 

post-withdrawal outcomes, suggesting that the early use of antagonists 

during withdrawal may enhance retention in longer-term naltrexone treat-

ment. However, the study reported remarkably high rates of withdrawal 

completion and post-withdrawal abstinence rates for all groups – including 

74% completion rates for outpatient heroin withdrawal using placebo! 

As identified earlier, the findings of this study may be difficult to generalize 

to broader populations of heroin users undergoing withdrawal treatment – 

subjects in this study were concurrently recruited into a 6-month naltrex-

one study, suggesting that they were highly motivated to achieve and 

maintain abstinence, with good psychosocial supports during and after the 

withdrawal episode.

Another randomized trial of rapid detoxification was conducted in 

an outpatient primary care setting in the USA.74 This study examined 

short-term withdrawal outcomes in 162 heroin-dependent users randomly 

allocated to three groups: (a) clonidine only during the first 7 days, 

receiving naltrexone on day 8; (b) naltrexone commencing on day 2 at 

12.5 mg, increasing to 50 mg daily by day 3, together with clonidine; 

and (c) buprenorphine from days 1 to 3 with clonidine and naltrexone 

commenced on day 4 at 25 mg, increasing to 50 mg by day 5. Findings 

regarding the use of buprenorphine were considered earlier in this chapter; 

the data regarding clonidine compared to clonidine–naltrexone indicated 

that the two regimens were comparable with regard to rates of induction 

onto naltrexone (both in terms of proportion taking a full 50 mg dose and 

the proportion in treatment at day 8), and had similar severity of reported 

heroin withdrawal. Unfortunately, the report did not indicate the propor-

tions of subjects using heroin during the withdrawal episode, the need for 

‘rescue’ medications during withdrawal, the incidence of adverse events, 
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nor the proportion of subjects in the clonidine group who remained in 

naltrexone treatment beyond one dose. Nevertheless, the study demon-

strated that antagonist-assisted withdrawal is possible in an outpatient 

setting, with comparable short-term outcomes to a conventional clonidine 

regimen.

Arnold-Rees and Hulse136 reported an RCT comparing clonidine to 

rapid opioid detoxification (using clonidine–naloxone under sedation) 

in 80 heroin users. The ROD had greater completion of withdrawal and 

uptake of oral naltrexone, however, at 4-week follow-up, oral naltrexone 

compliance and abstinence were similar between the two groups.

Buntwal and colleagues compared a naltrexone–lofexidine combination 

to lofexidine alone over a 7-day regimen in an inpatient setting with 

22 mixed heroin/methadone-dependent users.137 The naltrexone–lofexi-

dine combination was associated with a more rapid resolution of the opiate 

withdrawal syndrome than the lofexidine-only group, however there 

were no significant differences in the proportion of patients completing 

detoxification. In a similar study by the same research group,138 a 

naloxone–lofexidine combination was compared to placebo–lofexidine in 

an inpatient double-blinded RCT with 89 heroin- and/or methadone- 

dependent users. As with the previous study, there were no significant 

differences with regards to completion rates or length of stay, although 

the naloxone–lofexidine group had lower withdrawal severity towards the 

end of the detoxification period.

There has been considerable variation in the reported outcomes of cohort 

studies employing rapid detoxification. ‘Successful’ withdrawal outcomes 

have usually been defined as the proportion of subjects receiving a full 

dose of naltrexone (e.g. 50 mg) after several days (usually day 3 to day 8). 

Completion rates have been reported as high as 100% to as low as 7% 

remaining in inpatient treatment at 2 weeks,139 with a mean completion 

rate of 83%.134

Unfortunately, few studies have included any significant follow-up 

information. The findings of the study by Gerra and colleagues130 were 

previously discussed. Bell and colleagues conducted rapid detoxification in 

an inpatient setting on 15 heroin-dependent users and 15 methadone 

clients, with outcomes reported at day 7 and at 3 months.140 The metha-

done group performed better at 3 months than the heroin group, a finding 

consistent with previous research with clonidine- and methadone-assisted 
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withdrawal programs. The majority (n = 13; 87%) of the heroin users 

were taking naltrexone at day 7, and 10 (67%) were taking naltrexone 

after 4 weeks. At 3-month follow up, 4 (27%) were taking naltrexone (of 

whom one was not using heroin), 5 (37%) were in methadone 

treatment, 4 (27%) had relapsed into dependent heroin use, one person 

was abstinent but not in treatment, and one person was dead. Seoane 

and colleagues reported that 93% of 300 heroin users self reported to be 

opiate-free and provided an opiate-negative urine test 1 month after a rapid 

withdrawal procedure.141

The pattern of withdrawal symptoms using rapid detoxification is 

related to the procedure utilized. The typical profile reported is that of 

severe withdrawal following the initial dose of antagonist medication, with 

symptoms abating thereafter, although many studies have described 

continued subjective withdrawal symptoms persisting for several days 

after the first dose of opioid antagonist.142,143 To this extent, the claims 

that rapid detoxification procedures markedly reduce the duration of 

withdrawal symptoms may be exaggerated. Rather, antagonist-assisted 

withdrawal regimens appear to be a useful means of inducting heroin 

users into antagonist treatment early in the treatment process, thereby 

reducing drop-out rates and diminishing the capacity for continued 

heroin use in those clients for whom long-term treatment with naltrexone 

is indicated.

The increased severity of withdrawal associated with certain rapid 

detoxification procedures is potentially associated with severe adverse 

events, including dehydration and renal failure,144 and delirium in 20% of 

ROD cases.145

Ultra rapid detoxification

This procedure entails the introduction of opioid antagonists under heavy 

sedation and/or general anesthesia. The evidence base regarding this 

approach is emerging, with several published RCTs, case series (albeit with 

markedly different outcomes), and systematic reviews.134,146

McGregor and colleagues compared outcomes for heroin-dependent 

users randomized to receive either a 1-day precipitated withdrawal 

procedure using naloxone under anesthetic (n = 51), or a standard 7-day 

inpatient detoxification using symptomatic medications including 
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clonidine (n = 50).147 All subjects were offered naltrexone plus supportive 

counseling for 9 months after detoxification. Significantly more of the 

precipitated withdrawal group completed withdrawal, commenced naltrex-

one, and stayed in treatment for the first 3 months, however there were no 

significant differences between the groups at 6- or 12-month follow-up, by 

which time subjects in treatment were engaged in methadone maintenance 

treatment, highlighting the limited long-term retention associated with 

naltrexone treatment.

An RCT in 270 patients148 compared antagonist-induced withdrawal with 

or without general anesthesia, in which identical treatment regimens were 

employed apart from the level of sedation. There were no differences in 

abstinence rates at 1 month (approximately 60% in both groups), however 

more severe adverse events and a 1.5-fold increase in cost were associated 

with the treatment regimen incorporating general anesthesia.

Similar findings were reported in an Australian comparison149 of heroin 

users undergoing anesthesia and sedated detoxification regimens. Similar 

proportions (72% and 60%, respectively) were on naltrexone and opiate-

free 10 days later, suggesting no additional benefit from anesthesia.

Collins and colleagues80 compared withdrawal and post-withdrawal out-

comes in 106 dependent heroin users randomized to either buprenor-

phine-, clonidine- or anesthesia-assisted withdrawal conducted in an 

inpatient setting, followed by 12 weeks of naltrexone treatment. Detoxifi-

cation completion and mean withdrawal severities were comparable across 

the three treatments, however the buprenorphine- and anesthesia-assisted 

detox approaches had significantly higher rates of naltrexone induction 

(94% anesthesia, 97% buprenorphine) than the clonidine group (21%). 

Treatment retention over 12 weeks was not significantly different among 

groups (20% retained in the anesthesia-assisted group, 24% in the buprenor-

phine-assisted group, and 9% in the clonidine-assisted group). Of concern, 

however, was the finding that the anesthesia procedure was associated with 

three potentially life-threatening adverse events (including pulmonary 

edema and psychiatric hospitalization). The study highlights the concerns 

regarding URD given the safety concerns and costs involved, and the 

comparable treatment outcomes for buprenorphine-assisted withdrawal.

A retrospective (non-randomized) controlled study150 compared out-

comes for all patients who underwent UROD over a 6-month period 

(n = 139) compared to all patients who underwent the conventional 30-day 
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inpatient detoxification (n = 87) during the same period. There were no sig-

nificant differences in demographic or substance use issues between the 

patients presenting to the two services, with the exception of significantly 

fewer recent arrests in the UROD group. All of the patients undergoing 

UROD completed detoxification, compared to 81% of the conventional 

group. Attempts were made to follow-up subjects by telephone approxi-

mately 18 months later, with 60% of UROD and 92% of conventional treat-

ment patients being contacted. A greater proportion of patients in the 

conventional treatment group were abstinent at follow-up (42%) than in 

the UROD group (22%). Similar proportions of patients in each treatment 

group had requested further treatment. Duration of education received 

was the only significant patient characteristic that served as a predictor of 

abstinence for either group.

Rabinowitz and colleagues compared long-term outcomes in 30 patients 

who underwent URD and were then prescribed naltrexone for relapse pre-

vention, compared to 33 patients detoxified who used a 1-month inpatient 

clonidine regimen and were then provided with counseling after care.151 At 

approximately 13-month follow-up there were similar self-reported rates 

of relapse to regular heroin use for the one-third of subjects available for 

follow-up.

The emerging evidence regarding ‘ultra rapid’ or antagonist-accelerated 

withdrawal under anesthesia/heavy sedation suggests that it does not 

provide additional benefits with regards to naltrexone induction rates or 

longer-term outcomes compared to rapid detoxification under minimal 

sedation, or indeed buprenorphine-assisted withdrawal. Furthermore, URD 

is associated with greater cost and intensity of service provision, and 

increased risk of serious adverse events with reports of anesthesia-related 

deaths152 and complications requiring prolonged hospitalization.80,141,148,153,154 

Given the availability of less dramatic alternatives, it is unlikely that URD 

procedures will have a significant role for heroin detoxification.

The role of antagonist-accelerated withdrawal for heroin users is yet 

to be established in the research literature. This approach does have the 

advantage of inducting heroin users into a form of post-withdrawal 

treatment – naltrexone maintenance treatment for relapse prevention – 

although concerns regarding safety and associated costs of URD suggest 

there is a limited role for this particular approach. Unfortunately, naltrex-

one treatment is not particularly attractive to many heroin users who may 
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be contemplating withdrawal, nor is it particularly effective in retaining 

heroin users in treatment compared to substitution maintenance treat-

ment, and no better than placebo in double-blinded randomized trials 

(see the Cochrane review of antagonists for opioid relapse prevention155). 

The development of sustained-release naltrexone products (e.g. depot 

injections, implants) may alter the future role of naltrexone, however 

they are not currently indicated for treating opiate dependence. As such, 

antagonist-accelerated approaches to withdrawal treatment are likely to 

only be indicated for individuals who are suited to longer-term naltrexone 

treatment, such as opiate users highly motivated for abstinence and with 

good social support systems.

Summary of management of heroin withdrawal

In summary, each of the main pharmacologic approaches for heroin with-

drawal reviewed thus far is well suited to particular treatment populations 

and clinical settings; however, they each have their limitations when the 

broader objectives and outcomes of withdrawal services are considered.

Methadone-assisted withdrawal has been shown to be a safe, effective, 

and acceptable approach. The initial period of stability afforded by metha-

done prior to the onset of significant withdrawal symptoms enables heroin 

users to distance themselves from daily heroin use. Methadone-assisted 

withdrawal has an advantage in that clients are engaged in a treatment 

modality that can be easily continued into a longer-term methadone 

maintenance program, thereby facilitating linkage with post-withdrawal 

treatment. Unfortunately, methadone delays and prolongs the withdrawal 

syndrome, which limits its use in brief inpatient settings, and complicates 

induction onto naltrexone as a post-withdrawal approach for those clients 

considering longer-term abstinence from all opiates. Methadone also 

carries considerable negative stigma among certain groups of heroin users, 

health professionals, and the broader community, and is associated 

with considerable regulatory control that limits the capacity for its 

widespread use in certain countries. For example, fewer than 5% of 

general practitioners are authorized to prescribe methadone in Australia, 

whereas methadone is restricted to specialist clinics in the USA.

Most research literature regarding symptomatic medication approaches 

has focused upon the use of the alpha adrenergic antagonist clonidine, and 
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more recently lofexidine. These medications have the advantage over 

methadone in not prolonging the withdrawal syndrome, thereby making 

them well suited to brief inpatient withdrawal programs. Their use does 

not delay induction onto naltrexone as a post-withdrawal medication, 

although the use of symptomatic medications for withdrawal is perhaps 

less likely to facilitate post-withdrawal referrals into substitution mainte-

nance treatment to the same extent as methadone-assisted withdrawal 

treatment. The high incidence of side-effects, particularly hypotension and 

lethargy, and their inability to relieve cravings and mood disturbances 

reduces their safety and effectiveness in outpatient settings. Lofexidine has 

a lower incidence of hypotension-related side-effects; however, it is not 

registered in most countries, is considerably more expensive than cloni-

dine, and has not been shown to significantly improve treatment outcomes 

compared to clonidine.

There is increasing evidence regarding the safety and efficacy of buprenor-

phine for heroin detoxification. Buprenorphine appears to result in greater 

detoxification completion rates, less withdrawal severity, and less heroin 

use than symptomatic medications. Further research is required to com-

pare methadone and buprenorphine reduction regimens, although current 

evidence suggests that buprenorphine results in less withdrawal discom-

fort, particularly at the completion of a medication reduction regimen, 

compared to methadone. Perhaps the real advantage of buprenorphine as a 

detoxification medication is its greater flexibility regarding post-withdrawal 

treatment options – buprenorphine can be continued into a maintenance 

program, or patients can commence rehabilitation programs or naltrexone 

treatment without significant delays after stopping buprenorphine. 

This flexibility may be particularly important given the difficulties in 

developing long-term treatment plans for patients when they first present 

to treatment, often in crisis – stabilization on buprenorphine for several 

days allows the opportunity for treatment planning, without restricting 

ongoing treatment options.

The research evidence regarding the safety and efficacy of opioid 

antagonist-assisted withdrawal approaches has not been clearly established, 

although these approaches have gained in popularity in certain areas, and 

there are clinicians with considerable experience in delivering these 

detoxification techniques. Ultimately, antagonist-assisted withdrawal is 

likely to only be of benefit to those heroin users contemplating long-term 
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naltrexone treatment for relapse prevention, and estimates would suggest 

that this represents a minority of heroin users presenting to conventional 

treatment services.

Managing withdrawal in practice

Tailoring detoxification approaches for individuals

The application of evidence-based medicine is not about identifying 

from systematic reviews or meta-analyses which is the ‘best’ medication 

approach for treating all patients with a particular condition, nor is it about 

the development of ‘cook book’ recipes of medication regimens.156 Rather, 

the application of evidence-based practice in clinical decision-making 

regarding the management of heroin detoxification for individuals must 

take into consideration a number of factors routinely confronted in clinical 

scenarios by service users and service providers. These include: 

• The evidence regarding the safety and efficacy of different detoxifica-

tion methods.

• The patient’s physical, psychological and social conditions and needs.

• The resources available for detoxification, including treatment settings, 

the level of staff expertise, the extent of supervision, monitoring and 

support available during detoxification, and the time frame in which 

withdrawal is to be conducted.

• The preferences and consent of informed patients.

• The post-withdrawal treatment options being considered for each 

patient.

Table 3.2 examines the relative advantages of the four different medication 

approaches for heroin detoxification against each of the four objectives of 

detoxification, and also against factors such as ‘setting’ and ‘cost’. A number 

of clinical scenarios can serve to highlight the importance of each of these: 

• A heroin user who must continue to function in his/her daily routine 

may have difficulties attempting antagonist-accelerated or symptomatic 

withdrawal due to the severity of withdrawal or the sedating effects of 

the medications. (S)he should perhaps consider a gradual reduction 
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regimen using methadone or buprenorphine, thereby postponing the 

more severe withdrawal features until support strategies such as leave 

from work or respite child-care can be organized.

• The heroin user who is not interested in long-term naltrexone 

treatment should not be subjected to the expense and risks associated 

with opioid antagonist-accelerated withdrawal. Alternatively, a patient 

who is keen to commence long-term naltrexone treatment should 

avoid methadone-assisted withdrawal, as this will delay naltrexone 

induction.

• A heroin user who is ambivalent regarding detoxification or mainte-

nance substitution treatment should consider detoxification using 

either methadone or buprenorphine, which can be continued if 

long-term abstinence is not an immediate option.

Integrating withdrawal services within the service system

There are many reports on managing heroin withdrawal, and having 

reviewed the salient evidence, it is helpful to draw back and place 

withdrawal management in perspective.

People generally present for detoxification at times of crisis, when their 

drug use has escalated and is experienced as being out of control. Undoubt-

edly, some people at that time are seeking to become abstinent from heroin, 

and embrace a new lifestyle. Others probably say they want abstinence 

because that is how they will be offered medication to manage withdrawal 

symptoms. Others will present for methadone-assisted detoxification because 

there is no maintenance available, or because there has been a sudden inter-

ruption of their heroin supply. At best, most people present with ambi-

valence, and their motivation to lifestyle change is often poorly sustained.

In Australia, and in some other countries, detoxification services, 

especially residential ones, have often operated separately and/or 

independently from other treatment services, particularly those delivering 

methadone maintenance treatment. Thus, there was not only a cultural 

divide between services oriented to abstinence, and those oriented to 

maintenance, but also a physical divide in every sense of the word, with 

services operated from different premises and often by different organiza-

tions. This lack of integration of services unwittingly mirrored the internal 

conflict and ambivalence of service users.
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In recent years, two developments have challenged this traditional 

divide between services. The first has been the advent of buprenorphine 

for use in detoxification. Because a single daily dose of buprenorphine is 

safe and offers good symptomatic control of withdrawal, people can be 

managed successfully as outpatients, diminishing the need for more costly 

residential care. More importantly, buprenorphine has been used in a 

way that blurs the traditional distinction between detoxification and 

maintenance. Consumers have been inducted onto buprenorphine, 

and encouraged to remain in treatment for as long as they perceived 

that the benefits of receiving treatment outweighed the disadvantages 

of attending daily for supervised administration. The majority of subjects 

presenting for elective detoxification from heroin and treated in this 

way with buprenorphine have elected to remain in treatment beyond 

one month.49,64

The second development has been a greater awareness of the need 

for specialist multimodal services offering comprehensive treatment – 

assessment, detoxification, maintenance, counseling, welfare assistance, 

medical and psychiatric care, and access to long-term residential services. 

Such integrated services provide a setting in which treatment planning 

becomes a key part of assessment, avoiding the problem expressed in 

the phrase ‘When the only tool you have is a hammer, all problems start 

to look like nails’.

Conclusion

Withdrawal arises from the cessation or reduction in opioid use in depen-

dent individuals. Withdrawal services aim to interrupt a pattern of heavy 

use, relieve the discomfort of withdrawal, minimize complications during 

withdrawal, and facilitate linkages to ongoing services. As with most 

chronic conditions, a short-term intervention such as a detoxification, on 

its own, is rarely associated with long-term behavior change. Nevertheless, 

detoxification may serve as a gateway into longer-term treatment; and even 

those who do not continue in treatment may yet benefit from a reduction 

in their level of use and related harms.

The key principles of delivering safe and effective detoxification services 

include an appropriate setting, regular monitoring, and supportive care. 

Medications can assist detoxification outcomes, and in particular reducing 
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doses of opioids such as methadone or buprenorphine, or symptomatic 

medications (such as clonidine) have a sufficient evidence base to recom-

mend their use. The selection of treatment approaches for individual 

patients includes a consideration of the physical, psychologic, and social 

needs of the individual, the goals, motivations, and preferences of the 

patient, available resources, and an understanding of the relative benefits 

and problems associated with each of the different medication approaches.
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Methadone maintenance 
treatment
Jeff Ward, Wayne Hall, and Richard P Mattick

Introduction

In any consideration of the effectiveness of pharmacotherapies for opioid 

dependence, methadone maintenance treatment serves as the treatment 

with which all other treatments are compared. Over the past 30 years, a 

voluminous literature has accumulated on the results of research studies 

and clinical experience with methadone maintenance which it is generally 

accepted attests to its effectiveness. Despite this evidence, methadone 

maintenance remains a controversial and contested treatment. Features of 

the evidence and the debates concerning the acceptability of methadone 

treatment have influenced the way in which we have approached this 

chapter. The sheer size of the literature means that we cannot exhaustively 

review the literature relevant to the question of the effectiveness of 

methadone maintenance treatment and how it should be delivered. We 

refer the interested reader to our more comprehensive previous work.1

The controversy surrounding methadone maintenance treatment 

means that we cannot in an objective scientific fashion merely review 

the literature without addressing the objections of the opponents of 

methadone treatment. The way in which we have approached our task is as 

follows. First of all, we provide a history of methadone maintenance 

treatment and an outline of the basic pharmacology of methadone. 

Second, we address the criticism that methadone maintenance treatment 
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involves prescribing a drug of dependence to drug-dependent individuals. 

We then outline our approach to reviewing the literature on methadone 

treatment. We consider whether methadone maintenance treatment 

reduces heroin use, crime, drug-related mortality, and HIV and hepatitis 

infection. We then examine whether variations in treatment practice influ-

ence these outcomes. After a consideration of the risks associated with 

the use of methadone as a maintenance treatment, we then conclude with 

an analysis of current issues in the use of methadone as a maintenance 

treatment for opioid dependence.

Methadone

Methadone is a synthetic opioid substance that has effects in human beings 

similar to heroin. Methadone is easily absorbed from the gut and so can be 

taken orally, whereas heroin is usually injected. Once absorbed via the gut, 

methadone has a relatively long elimination half-life (approximately 24–36 

hours), making it particularly suitable for managing withdrawal from her-

oin, which has a much shorter elimination half-life (3–6 hours). As early as 

1949, research conducted in the US identified methadone as a useful agent 

for detoxifying people addicted to heroin.2 However, it wasn’t until Vincent 

Dole and Marie Nyswander conducted clinical research in New York 

City in the early 1960s to identify a suitable replacement for heroin that 

methadone was used for longer-term maintenance treatment.2,3 After try-

ing various opioid substances as heroin substitutes, Dole and Nyswander 

discovered that methadone was the most clinically useful drug that suited 

the purposes of a maintenance treatment program. The long elimination 

half-life allowed patients to be dispensed methadone once a day, as opposed 

to several times a day, as was the case with shorter-acting drugs such as 

morphine and heroin. The oral mode of administration obviated the need 

for injection and, more importantly, meant that the rapid intoxication 

experienced after the injection of heroin could be avoided because oral 

methadone was absorbed slowly into the bloodstream. Furthermore, once 

the person was stabilized on methadone, they did not seem to experience 

any significant intoxication. After the successful results of an early case 

series were published,4 supported by further reports of treatment success,5,6 

methadone maintenance treatment was adopted widely in the US and soon 

established in other countries, such as Australia.7 Methadone maintenance 
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treatment is currently the most commonly used treatment for opioid 

dependence throughout the world.

Rationale and objectives of 
methadone maintenance

In their rationale for methadone maintenance treatment, Dole and 

Nyswander viewed opioid dependence as ‘a physiological disease character-

ised by a permanent metabolic deficiency’ which was best treated by 

administering ‘a sufficient amount of drug to stabilise the metabolic 

deficiency.’4 Stabilization was achieved by providing high, ‘blockade’ daily 

doses of oral methadone which prevented withdrawal symptoms, removed 

the craving for heroin, and blocked the euphoric effects of heroin if the 

person injected it. While patients were maintained on methadone, they 

could also take advantage of the rehabilitative services that were an integral 

part of the Dole and Nyswander program.8 The key features of the Dole 

and Nyswander formulation were long-term treatment, high doses of 

methadone, and a comprehensive set of psychologic and social services to 

assist the person to reintegrate into mainstream society.

Once methadone maintenance treatment had been shown to reduce her-

oin use and criminal activity,9 it quickly became the most common form of 

drug replacement therapy for opioid dependence. In the process of this 

popularization in the US, methadone maintenance underwent a number of 

important changes that compromised its effectiveness.10 The treatment 

goal of many programs shifted from long-term maintenance towards 

achieving abstinence from all opioid drugs, including methadone, within a 

period of a few years. The average dose of methadone also declined from 

the high blockade doses favored by Dole and Nyswander to the much lower 

doses that were required to avert withdrawal symptoms. Furthermore, 

under the exigencies of Federal funding cuts for methadone maintenance 

programs, the extent of ancillary psychosocial services declined. More 

recently, national surveys of treatment practices in the US11,12 and literature 

reviews pertinent to the way methadone treatment is delivered have rec-

ommended changes in treatment practice.10,13,14 In Australia, training 

programs for medical practitioners involved in providing methadone main-

tenance treatment have also been developed.15 Recent evidence suggests 
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that there is a return to the original Dole and Nyswander formulation, in 

using higher methadone doses and having an orientation toward long- 

rather than short-term treatment.16 The question of what level of psycho-

social service should be provided is more complicated. It is discussed in 

detail below.

Controversies about methadone maintenance

Despite the evidence of its effectiveness, there were critics who had strong 

moral reservations about methadone maintenance treatment. The underly-

ing basis for these moral reservations, and the bearing of research evidence 

and clinical opinion on them, needs to be briefly discussed. While we 

accept the Scottish philosopher David Hume’s argument that statements 

about what one ought to do cannot be inferred from statements about 

what is the case, we nonetheless believe that empirical evidence has a bear-

ing upon the evaluation of moral principles, as do many modern ethicists.17 

This is clearest in the case of the moral justification offered for methadone 

maintenance by its proponents, who argue, on utilitarian moral grounds, 

that the benefits of the treatment to both the patients and the community 

outweigh its costs. They accordingly have an obligation to demonstrate 

that it achieves its aims of reducing injecting heroin use and crime, while 

improving the health and well-being of a substantial proportion of its 

patients, and without incurring greater social harms. Some opponents of 

methadone maintenance argue that methadone maintenance treatment 

fails to achieve these goals in that substantial numbers of methadone 

patients continue to inject illicit drugs and engage in criminal activity. 

Research evidence on the outcome of methadone maintenance is clearly 

relevant to an evaluation of these competing claims, and this chapter 

directly addresses these issues.

A utilitarian appraisal of costs and benefits does not address all the moral 

objections to methadone maintenance. Some opponents of methadone 

maintenance treatment, for example, argue that it is unacceptable 

because it simply ‘replaces one drug of dependence with another’. These 

critics often insist that all methadone treatment entrants should 

become abstinent from all opioid drugs, including methadone. Empirical 

evidence is also relevant to the evaluation of this moral objection to 

methadone maintenance treatment for the reason outlined by the German 

philosopher Immanuel Kant in the late 18th century – namely, showing 
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that a moral obligation is empirically impossible, or at least extremely 

difficult to meet, provides a good reason for modifying it. Therefore, 

research evidence is relevant to an evaluation of the moral claim that 

abstinence is the only acceptable treatment goal for opioid-dependent 

people, because this goal presupposes that abstinence can be achieved and 

sustained by most of those who become dependent upon opioids. This 

assumption is contradicted by the research evidence on the results of 

opioid detoxification and drug-free treatment, and the small number of 

studies of the ‘natural history’ of opioid dependence.10,18–20 This evidence 

indicates that the majority of opioid addicts relapse to heroin use shortly 

after detoxification. Drug-free treatments attract fewer patients than 

methadone maintenance, have lower rates of retention in treatment, and 

lower rates of successful graduation to a sustained drug-free lifestyle, 

although they do reduce the frequency of injecting drug use and benefit 

their patients in other ways.10 The evidence on the natural history of 

opioid dependence shows that the proportion of people who become 

and remain abstinent is of the order of 10% within the first year after 

treatment, and that about 2% per annum achieve abstinence thereafter.21 

While people remain opioid dependent, their annual chances of becoming 

abstinent are not much higher than their risk of dying prematurely from 

an opioid overdose or other opioid-related cause.

A related criticism of methadone maintenance treatment is that it 

prolongs opioid dependence by maintaining people on methadone when 

they otherwise would become drug-free. It was this criticism that led to a 

shortening of the duration of treatment during the 1970s and 1980s. Again 

empirical evidence is relevant to this claim. Long-term follow-up studies 

have found equivalent rates of abstinence 12 years after entry among 

untreated individuals and individuals who have been in methadone 

maintenance treatment.22,23 The same is true for people who enter 

methadone maintenance treatment and drug-free treatment.24 This 

evidence suggests that methadone maintenance does not prolong opioid 

dependence or impede eventual abstinence.

The difficulty of achieving abstinence does not preclude abstinence as a 

viable treatment goal for opioid-dependent people. Drug-free treatments, 

which aim to achieve abstinence, clearly have a place in the treatment 

response for those opioid-dependent people who want to become 

abstinent and find this form of treatment acceptable. However, it is clear 

from the high failure rate of abstinence-oriented programs that there is no 
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compelling moral reason for insisting that abstinence from all opioids is 

the only acceptable treatment goal for those who are opioid dependent, 

especially in the case of those who have tried and failed on a number of 

attempts to achieve abstinence.

The effectiveness of methadone 
maintenance treatment

Heroin use and crime

In this section, we assess whether methadone maintenance treatment is 

effective in reducing heroin use and crime. Given the limitations of space, 

we review the best available evidence, with an emphasis on the most recent 

evidence. Our coverage of the literature should therefore be seen as 

indicative rather than comprehensive. The interested reader may refer to 

our previous work for a more comprehensive review.1

The best evidence for the effectiveness of any treatment in modern 

medicine is a reproducible demonstration in a randomized controlled trial (RCT) 

that the treatment produces a superior outcome to a relevant comparison 

treatment, such as no treatment or minimal treatment. In an RCT people 

with a condition (e.g. opioid dependence) are randomly assigned to receive 

either active treatment (e.g. methadone maintenance) or a comparison 

treatment (e.g. drug-free counseling). The evaluation of treatment effective-

ness requires a comparison treatment so that we can discover what would 

have happened if the patient had received a different treatment or no 

treatment at all. Randomization ensures that the subjects who are allocated 

to the treatment and comparison conditions are equivalent over a large 

number of trials in which subjects have been randomly assigned to the 

treatment and comparison conditions. Only when the two groups have 

been assigned in this way can we be confident that a difference in treatment 

outcome is more likely to reflect the effects of the treatment than the 

pre-existing characteristics of the subjects who were assigned to the differ-

ent treatments.

Randomized controlled trials of methadone maintenance treatment

When methadone maintenance was introduced,4 the RCT was not 

routinely used to evaluate new treatments. By the time that methadone 
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maintenance had become an important part of treatment for opioid 

dependence in the early 1970s, it was difficult to deny access to people who 

might have benefited from it. For this reason, there have been few RCTs of 

methadone maintenance treatment when compared to many other 

medical treatments. In all there have been nine RCTs in which methadone 

maintenance has been compared with a non-drug substitution control 

group for either part or all of the study period.6,25–33 As can be seen from 

other chapters in this book, methadone maintenance has also been used as 

a comparison treatment in RCTs investigating the effectiveness of other 

pharmacotherapies, but these trials do not bear directly on the assessment 

of the effectiveness of methadone maintenance treatment.

A detailed description and analysis of the early trials of methadone 

maintenance treatment can be found in our previous work.34 Our focus in 

this chapter, after providing a brief overview of this evidence, is on one of 

the more recent RCTs which answers a number of important questions per-

tinent to long-standing debates about methadone treatment.27 Overall, the 

RCTs of methadone maintenance have compared methadone maintenance 

to no-treatment controls, methadone maintenance with ancillary services 

to a placebo with ancillary services, methadone maintenance with a 

methadone detoxification control group and ‘interim’ methadone mainte-

nance (the provision of methadone with few support services) to a waiting 

list control group. All of these RCTs have found significant differences in 

favor of the provision of methadone in terms of reductions in heroin use 

and/or crime. The three earliest trials6,25,26 together indicate that metha-

done maintenance retained patients in treatment and led to large reduc-

tions in heroin use and the likelihood of reimprisonment when compared 

with untreated controls. The more recent trials29–34 have found smaller 

effects and have followed participating subjects for only short study peri-

ods. This smaller effect size is consistent with the findings of a meta-analysis 

published by Prendergast et al,35 who reported that the size of the effect in 

studies of methadone maintenance treatment has diminished over the past 

three decades. Likely reasons for this diminishing effect size are reductions 

in the type and amount of ancillary services provided, less adequate imple-

mentation of the treatment, and increased patterns of polydrug use among 

patients being treated.

In this chapter we review in detail an RCT that provides information 

on a number of the questions being investigated by this review. Sees and 

colleagues27 compared 180-day methadone-assisted detoxification with 
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compulsory intensive psychosocial services and aftercare with standard 

methadone maintenance treatment. The study provides evidence pertinent 

to questions about the effectiveness of methadone maintenance treatment, 

about how long it should be provided for, and about the role of intensive 

psychosocial services in its effectiveness. The latter two questions are 

addressed in subsequent sections of this chapter.

The question that Sees et al set out to answer was whether, over a 12-month 

period, equivalent outcomes to methadone maintenance could be achieved 

in terms of drug use, HIV risk behavior and psychosocial functioning by offer-

ing a 6-month methadone detoxification program that included intensive 

psychosocial services and aftercare for 6 months. After being stratified by sex 

and ethnicity, participants in the study were randomly assigned to receive 

either long-term methadone detoxification (n = 88) or methadone mainte-

nance (n = 91). Both groups were stabilized on an average of approximately 

85 mg per day of methadone and, after 4 months of maintenance the metha-

done detoxification group was detoxified in a gradual fashion over the subse-

quent 2 months. Participants in the detoxification program were required to 

attend weekly individual and group psychotherapy and education sessions. If 

there was evidence of cocaine use, they were also required to attend a weekly 

therapy group for cocaine users. By contrast, in the methadone maintenance 

group, participants were required to attend a weekly group for the first 

6 months, after which attendance was voluntary. They received monthly 

individual therapy for the duration of the study. Aftercare for the detoxifica-

tion group consisted of continued therapy and assistance with criminal, 

medical, and social service referrals. All participants were assessed at baseline 

and then monthly for 12 months on all the study outcomes and on their 

exposure to treatment components received in the previous month.

The analysis of the data for this study was done on an intention-to-treat 

basis. The first finding was that patients in the detoxification group dropped 

out of treatment more quickly than those in the methadone group. While 

approximately 70% of the methadone maintenance group remained in 

treatment after 1 year, most of the members of the detoxification group left 

treatment once methadone provision began to be tapered. This shows, as 

did earlier studies by Newman and Whitehill26 and Strain et al,28 that 

methadone is essential in retaining patients in treatment and that 

intensive services are not sufficient when methadone is absent.
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Heroin use was analyzed in terms of whether there was any evidence 

of heroin use in the previous month as measured by urine test and the 

self-reported number of days of heroin use in the previous month. Both 

of these analyses revealed that there were no differences between the 

two groups for the first 4 months of the study, but once methadone 

reduction began in the detoxification group, differences emerged that 

persisted throughout the follow-up period. These findings for heroin use 

were confirmed by the findings for HIV risk behavior. Again there was 

more injection-related risk behavior in the detoxification group after 

detoxification ended.

Overall, the study by Sees et al suggests that methadone maintenance 

treatment is more effective than methadone detoxification after 4 months 

of maintenance, and that the provision of intensive psychosocial services 

was not sufficient to replace the daily administration of methadone. We 

can only agree with the authors that: ‘the current study does not provide 

support for diverting resources from methadone maintenance to long-term 

detoxification, no matter how ideologically attractive the notion of a time 

limited treatment for opioid abusers is.’

Observational studies of methadone maintenance treatment

There have been numerous observational studies of methadone mainte-

nance treatment that have employed a variety of study designs. The best of 

these studies have compared the fate of heroin-dependent individuals 

who have applied for treatment, self-selected into different treatment 

modalities, and then been followed over time. These studies use statistical 

adjustment rather than randomization to control for pre-existing differ-

ences in study groups that might plausibly account for variations in 

outcomes after treatment. Statistical adjustment is a weaker form of 

control than randomization, but observational studies often provide 

an estimate of the effectiveness of a treatment under treatment-as-usual 

conditions. The overall findings of these studies suggest that methadone 

maintenance treatment is superior to short-term detoxification or no 

treatment at all in terms of reductions in heroin use and crime.36–41 In this 

chapter, we review one of the stronger studies using this design.34 A more 

comprehensive account can be found in Hall et al.34
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Bale et al reported one of the best-controlled comparative studies in 

1980.37 In this study, Bale and his colleagues compared methadone mainte-

nance treatment with therapeutic communities and detoxification in terms 

of outcomes 12 months after treatment. There were several distinctive 

features of this study. First, subjects who entered methadone and 

therapeutic communities were very nearly comparable on a comprehensive 

pretreatment assessment. The main reasons for this were that subjects 

were recruited from a common pool of potential patients (opioid-addicted 

veterans in the United States of America Veterans Administration 

treatment system) by treatment staff who competed for these patients. 

Secondly, a number of different programs were represented within each 

treatment modality. Thirdly, 93% of patients were followed up at 6 and 

12 months. The results of treatment were therefore available for almost 

all who entered treatment, regardless of how long they stayed, and not just 

for the treatment successes. Fourthly, outcomes were assessed by an 

independent interviewer who was unaware of which treatment the subject 

had received, and efforts were made to validate self-reported drug use and 

criminal activity.

The results indicated that the two methadone maintenance programs 

produced better outcomes than detoxification when measured by 

reductions in opioid drug use during the month prior to follow-up and the 

number of convictions recorded during the following year. Moreover, 

the differences in outcome between methadone maintenance and 

detoxification persisted after adjustment for 10 patient characteristics that 

had been shown to predict these outcomes in other studies.

While studies like the ones just described compare groups of patients 

who self-select into different treatment modalities, another type of study 

design investigates changes that take place as a result of exposure to 

treatment. This is often done by either comparing the outcomes of people 

who dropped out of treatment with the outcomes of people who remained 

in treatment, or by examining the relationship between length of time 

spent in treatment and outcome. Conclusions drawn from such pre–post 

studies are of uncertain value because of the existence of a plausible rival 

hypothesis – namely that those with the best outcomes (e.g. who were the 

least dependent on opioids, and the most motivated to discontinue drug 

use) are more likely to be retained in treatment. The use of statistical 

adjustment, as described above, can provide a limited evaluation of this 
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rival explanation. First, the hypothesis that patients with a good outcome 

were more likely to be retained in treatment can be tested by measuring 

characteristics (e.g. degree of dependence, previous treatment history, and 

motivation to change) known to predict the outcome interest of those who 

do and do not remain in treatment. Secondly, statistical methods 

(e.g. covariate adjustment) can be used to discover whether the relation-

ship between treatment duration and patient outcome persists when such 

differences in patient characteristics are taken into account.

Overall, the findings of pre–post studies support the findings of the RCTs 

and the comparative observational studies.11,42–45 Importantly, some of 

these studies also suggest that there are significant variations in the effec-

tiveness of methadone clinics, suggesting that variations in treatment prac-

tices may be an important factor in any consideration of the effectiveness 

of methadone maintenance treatment.11,42,45 We consider in detail three 

studies that provide the best evidence among the pre–post studies below.

In 1974, Gearing and Schweitzer43 carried out an independent evaluation 

of 17,500 patients admitted to Dole and Nyswander’s long-term metha-

done maintenance program in New York City between January 1964 

and December 1971. They identified four cohorts by date of admission 

and assessed outcome by changes in social productivity, arrests for preda-

tory crime, and mortality rates. The demographic characteristics of patients 

entering the program changed over the period of study. The average age 

declined from 33 to 29 years; the proportion of women increased from 15% 

to 23%; and the percentage of whites decreased from 40% to 32%, while 

the percentage of Hispanics increased from 19% to 26%. Despite these 

changes in patient characteristics, retention in treatment was high and 

relatively constant across the first three cohorts, namely, 90% after 1 year, 

80% after 2 years, and 75% after 3 years.

Retention in treatment was associated with improved social productiv-

ity, reduced crime, and a reduced mortality rate. The percentage who were 

employed, attending school, or homemakers increased with treatment for 

all three cohorts, although less so for later cohorts. The three cohorts 

showed similar decreases in rates of arrest with increasing time in treat-

ment, namely, 6.5% in the first year, 4.6% in the second year, 3.1% in the 

third year, and 2.9% in the fourth year.

Mortality rates were compared between 3,000 patients in treatment, 

850 patients who left methadone, 100 patients entering detoxification in 
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1965, and the New York population in 1969 to 1970 in the age range 20 

to 54 years. The rates among patients while in treatment (7.6 per 1000 

population) were not substantially higher than those in the general 

population (5.6 per 1000 population). The mortality rate among those 

entering detoxification was almost 11 times higher than that of those in 

treatment (82.5 per 1000 population), while those who had left treatment 

had a rate that was almost four times higher than that of those who 

remained in treatment (28.2 per 1000 population). The percentage of 

deaths that were judged to be probably or possibly drug-related was 50% 

among those in treatment, 80% among those who died after leaving 

treatment, and 100% among those who entered detoxification.

Gearing and Schweitzer’s results are noteworthy in replicating the posi-

tive results for drug use and crime reported by Dole and Nyswander in their 

early reports,4,8 and showing that these positive outcomes were sustained 

over four cohorts of 17,500 patients admitted to their program over a 

period of 8 years. The outcomes assessed were relatively objective, and the 

advantage in favor of methadone maintenance was substantial in the case 

of mortality where comparative data were available.

In a second large-scale evaluation of methadone maintenance treatment, 

Ball and colleagues42,46 evaluated six methadone maintenance clinics, two 

in each of Baltimore, Philadelphia, and New York, over a 3-year period 

between 1985 and 1987. During the winter of 1985–86, 633 male patients 

were interviewed, and 506 were re-interviewed a year later about their drug 

use history, their last period of injecting drug use, and their past and cur-

rent criminal activity. The characteristics of the methadone maintenance 

programs were also extensively assessed to determine if there was any 

relationship between program characteristics and outcome.

The findings suggested that methadone maintenance had a dramatic 

impact on injecting drug use and crime among the 388 patients who 

remained in treatment during the follow-up year: 36% had not injected 

since the first month on methadone maintenance, 22% had not injected 

for a year or more, and 13% had not injected in the past one to 11 months. 

In all, 71% had not injected in the month prior to interview, and the rate 

of injection among the 29% who had injected in the past month was 

substantially less than before treatment.

The results also suggested that some programs were more effective at 

eliminating drug use than others: four of the programs reduced drug use by 
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between 75% and 90%, whereas around 56% of patients in the other two 

programs were still injecting. Among the 107 patients who had left treat-

ment by the time of follow-up, 68% had relapsed to injecting drug use. The 

relapse rate was 82% among patients who had been out of treatment for 

more than 10 months. Those patients who had been in the less successful 

programs had higher relapse rates after leaving treatment than those who 

had been in the more successful programs.

The reduction of crime associated with retention in methadone 

maintenance also appeared impressive. The study sample had an extensive 

criminal history prior to entering methadone maintenance: a total of 4,723 

arrests, with a mean of nine arrests among the 86% of the sample who had 

ever been arrested. Sixty-six percent of the group had spent some time in 

jail, 36% for 2 years or more. The sample admitted to 293,308 offences per 

year during their last period of addiction. Each of these committed 601 

crimes per year (range 1 to 3,588), and had done so on 304 days per year 

during their last addiction period. After entry to methadone maintenance, 

the number of self-reported offences declined to 50,103 crimes per year 

and the number of ‘crime days’ per year decreased from 238 in the year 

prior to entry to 69 crime days during the early months of methadone 

maintenance. The number of crime days continued to decline with the 

number of years spent in treatment. The reduction in the number of 

crimes committed while in methadone maintenance was 192,000 offences 

per year.

Ball and colleagues42,46 found that the more effective programs prescribed 

higher doses of methadone and had maintenance rather than abstinence as 

their treatment goal. They also offered better-quality and more intensive 

counseling services and provided more medical services; retained their 

patients in treatment, and managed to achieve compliance in terms of 

regular clinic attendance. They also had close, long-term relationships with 

their patients and low staff turnover rates. Similar findings have been 

reported from a study of 17 methadone clinics in New York City.45 Specifi-

cally, the nature of the management, as represented by an assessment of 

the clinic manager’s level of experience and style of management, was 

associated with less heroin use early on in treatment. Those managers who 

were more experienced and who would take an active role in treatment 

activities were more effective. Secondly, more frequent counseling was 

associated with less cocaine use, suggesting that while methadone might 
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be sufficient to reduce heroin use, additional intervention is required to 

reduce non-opioid illicit drug use.

In the third pre–post study to be considered here, Kott et al44 reported on 

673 patients randomly selected from 21,889 patients who were enrolled in 

methadone treatment in New York for between 1 and 6 years of treatment. 

The total number of subjects comprised five cohorts of patients who had 

been in treatment continuously for less than 2, 3, 4, 5, and 6 years, respec-

tively. Each of the patients was contacted and interviewed about number 

of arrests, number of days in prison, number of days in hospital, number of 

presentations to emergency rooms, and employment status. Each of these 

variables was assessed for the 6 months prior to entry to treatment and 

at follow-up for the 6 months before interview. There was a statistically 

significant reduction in number of self-reported arrests, indicating that 

after 1 year of methadone treatment there was a reduction in arrest rates, 

but this did not improve over time. There was also a reduction in number 

of days spent in hospital but these reductions were quite small because 

only a small number of subjects had been hospitalized and most of these 

only briefly. There were no differences between pretreatment and follow-up 

levels of emergency room use, but again, the usage was so low that there 

was little to be improved upon. Improvements were seen in employment 

rates in the 3 to 5 year cohorts, but this was due to their low rates 

of reported employment at intake rather than improvements over time. 

In all cohorts the rate of employment remains relatively stable at between 

30 and 40%.

A comparison of results: randomized controlled trials and 
observational studies

The observational studies of the effectiveness of methadone maintenance 

treatment generally support the results of the RCTs in showing that metha-

done maintenance reduces heroin use and criminal activity. They also 

revealed two other things about contemporary methadone maintenance 

treatment. The first was substantial variation between different programs 

in treatment retention and rates of heroin use. The second was that the 

average results of methadone maintenance treatment in recent observa-

tional studies are not as impressive as those reported from the early RCTs. 

For example, the retention rates from the RCTs are usually of the order of 
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70% or more after 1 year, whereas the retention rate in the observational 

studies is approximately 50% after 6 months.11,39 Similarly, the early RCTs 

reported very little continuing heroin use among those who remained in 

treatment, whereas the more recent trials and observational studies show 

much higher rates of heroin use. This is consistent with recent Australian 

evidence that suggests that approximately half of the patients in metha-

done treatment continue to use heroin occasionally, while a small propor-

tion (approximately 10%) continue to use heavily.47 This is also consistent 

with the findings of the meta-analysis reported by Prendergast et al,35 who 

found diminishing effect sizes over the past three decades of studies of 

methadone maintenance treatment.

HIV infection

As well as reducing heroin use and crime, an important area in which 

methadone maintenance treatment is expected to be effective is in the 

reduction of HIV infection among heroin users. Concern has also been 

raised about the spread of hepatitis C (HCV) in this population. HIV and 

HCV are the two viruses most often transmitted among injecting drug users 

as a result of sharing injecting equipment.48 In this section, we review 

the evidence for the effectiveness of methadone maintenance treatment in 

preventing the spread of HIV and HCV.

There are two kinds of evidence relevant to the effectiveness of metha-

done maintenance programs in reducing the spread of HIV: studies that 

directly evaluate the protective effect of methadone treatment in terms of 

HIV seroprevalence rates, and studies that examine whether methadone 

maintenance treatment reduces behaviors (such as needle sharing) that 

have been implicated in the spread of HIV among injecting drug users. 

Recent reviews have consistently concluded that methadone maintenance 

treatment is effective in reducing the spread of HIV and in reducing the 

injection-related behaviors known to transmit it.49–51 The studies reviewed 

below are indicative of the much larger body of evidence summarized in 

these reviews.

Initial evidence for the effectiveness of methadone maintenance in 

preventing HIV infection came from retrospective studies that found an 

association between length of time in methadone treatment and low rates 

of HIV seropositivity. For example, patients who entered methadone 
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treatment in New York before 1982 were found to be less likely to be HIV 

positive than those who had entered treatment after that year.52 Similarly, 

Schoenbaum et al53 found that there was an inverse relationship between 

total months of methadone treatment since January 1978 and the presence 

of HIV antibodies among injecting drug users in New York. Further evidence 

from New York was then published in 1990 by Novick et al54 reporting no 

seropositive cases in a group of long-term, stable patients who entered 

treatment before the spread of HIV in New York. Ninety-one percent of 

these patients had been exposed to hepatitis B, indicating that nearly all of 

them had shared injecting equipment at some time in their lives. Two 

other studies have found that patients in methadone treatment were less 

likely to be HIV positive than those in detoxification programs55 and those 

not yet receiving methadone.56

Other evidence suggests that these findings cannot be attributed to the 

fact that patients who remain in methadone maintenance are less likely to 

engage in risky behaviors than those who leave methadone treatment early 

or injecting drug users who do not enter treatment. A Swedish study 

reported by Blix and Grönbladh57,58 is of special interest because the way in 

which patients were accepted into methadone treatment approximated a 

random selection procedure. In this study, nearly all the patients who 

entered treatment after 1983 had previously applied and been refused entry 

because of restricted places in the program. Three percent of patients who 

entered methadone maintenance before 1983 were found to be HIV 

positive. This increased to 16% among those who entered treatment 

between 1984 and 1986 and to 57% among patients who entered treatment 

after 1987. There had been no seroconversions of any patients who had 

tested negative for HIV antibodies on entry since 1984.

These findings have been confirmed in two prospective studies con-

ducted in the US. In the first of these studies, Metzger and colleagues13,59 

followed up 255 heroin users in and out of methadone treatment over a 

period of 36 months and examined changes in HIV seropositivity during 

the follow-up period. The rate of HIV infection almost doubled during the 

follow-up period from 21% to 39% among those not in treatment, while 

those in treatment only increased from 13% to 18%. All of the cases of HIV 

in the treatment cohort occurred in individuals who had left treatment 

during the follow-up period.

In the second of these studies from the US, Moss and colleagues60 

followed up 681 heroin users recruited from methadone maintenance 
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clinics and detoxification programs over 5 years from 1985. After adjusting 

for other major predictors of infection, individuals who spent less than 1 

year in methadone treatment in the follow-up period were nearly three 

times more likely to have seroconverted (hazard ratio = 2.7). Similar find-

ings have been reported from Italy, where it was estimated that the risk of 

HIV infection was increased by 70% for every 3 months spent out of treat-

ment.61 This study also found that the risk for HIV infection was reduced 

by 35% for each 10 mg increase in methadone dose. The latter finding has 

also been reported from a study in New York City where low methadone 

doses were also associated with an increased risk of HIV seropositivity.62

The studies reviewed so far in this section support the conclusion that 

methadone maintenance treatment is effective in reducing HIV infection 

among injecting heroin users. Further support for this comes from studies 

that have examined whether rates of drug injecting and sharing of inject-

ing equipment are reduced among methadone patients when compared 

with appropriate comparison groups.42,52,63–68 For example, Ball and 

colleagues,42,46 in the study described earlier in this chapter, found that 

methadone treatment had a marked effect on both frequency of injecting 

and on needle sharing among those who did inject. Of the 388 subjects 

who had remained in methadone maintenance until the end of the study 

period: 36% had not injected after 1 month of treatment; a further 22% 

had not injected in the past year; and a further 22% had not injected for 

between 1 and 11 months. Overall, 71% had not injected in the month 

prior to being interviewed. Similar results were found for needle sharing. 

Those who shared during their last period of injecting shared less than 

those whose last period of drug use occurred before or during the admis-

sion phase of treatment. Finally, Ball and colleagues also found that patients 

on lower methadone doses were more likely to inject. These findings sup-

port the finding by Serpelloni et al61 and Brown and colleagues62 that lower 

doses of methadone (<60 mg) may be less effective than higher doses in 

reducing HIV risk behavior.

Hepatitis C

While the evidence reviewed in the previous section supports the conclu-

sion that methadone maintenance treatment is effective in reducing HIV 

infection among heroin users, this may not be the case for HCV because 

HCV is more readily transmitted than HIV. While there are wide variations 
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in prevalence rates of HIV around the world (from nil to 80% or more in 

places such as Myanmar and China), rates of HCV infection tend to be less 

variable (between 50 and 95% from different countries around the 

world).45,69 In Australia HCV has become a major health issue for injecting 

drug users.70 Freeman and colleagues71 compared rates of HCV infection in 

cohorts of heroin users from the 1970s and the 1990s. They found that 

84% of the 1970s group who had presented for methadone treatment in 

Sydney, Australia were already HCV antibody positive.

To date, most studies examining the effectiveness of outpatient 

methadone maintenance in preventing infection with HCV have found no 

such effect.72 This is most likely because most entrants to treatment are 

already infected with HCV. However, a recent Australian trial of methadone 

maintenance in a prison setting suggests that, at least over the longer term, 

methadone maintenance may be protective against HCV infection.73 Dolan 

and colleagues reported the results of an RCT conducted within a prison 

methadone program in New South Wales, Australia. While their initial 

report found reductions in heroin use and drug injection at 5-month 

follow-up there was no reduction in HCV incidence over this period. How-

ever, when the groups were followed up over the next 4 years, within and 

without the prison environment, they found that retention in methadone 

maintenance treatment was associated with reduced HCV infection. This is 

the first study published that has found that heroin users who are HCV 

negative at baseline and who stayed longer in methadone treatment were 

less likely to be infected with HCV. More studies are needed that assess 

exposure to HCV at baseline and follow-up to determine whether and to 

what extent methadone maintenance is protective in this regard.

Drug-related mortality

Because opioid dependence is associated with a high risk of mortality,23,74–77 

it is an important outcome to consider in evaluating the effectiveness 

of methadone maintenance treatment. Common causes of death among 

the opioid dependent are drug overdose, cirrhosis, endocarditis, violence, 

AIDS-related illnesses, and, more recently, hepatitis-C-related liver 

disease.23,74,75,78 Opioid-dependent individuals receiving methadone main-

tenance have a lower risk of dying than peers who are not in treatment.43,78–85 

As detailed in the previous section, Gearing and Schweitzer,43 in their 
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evaluation of the New York City methadone program, found that the 

mortality rate for the methadone maintenance patients was significantly 

different from their age group in the general population, and was lower 

than for clients who had left methadone treatment and only received 

opioid detoxification. Grönbladh and Gunne,81 in a 6-year follow-up of 

individuals who participated in a Swedish RCT,25 reported that untreated 

control subjects had a death rate 73 times that expected for their age group, 

while none of the methadone-treated subjects had died. Similarly, in a 

case-control study of overdose deaths among 4,200 methadone clients in 

Rome during the period 1980–88, Davoli and colleagues80 found that 

individuals who left treatment were eight times more likely to die during 

the year after they left than clients who stayed. Similarly, in a long-term 

follow-up of patients admitted to the first methadone program to be 

established in Sydney, Australia, Caplehorn and colleagues79 found that 

remaining in treatment was associated with a threefold reduction in the 

risk of dying.

More recently, Appel et al78 reported the results of a study of mortality 

during and after methadone treatment for a cohort of patients described by 

Dole and Joseph in 1978.86 The sample consisted of 1,544 patients 

admitted to methadone maintenance in two cohorts, one in 1966–67 and 

the other in 1972. The study conducted in 1981 examined causes of death 

and death rates for the 10-year period 1966–76. During this time, there 

were 176 deaths among the 1,544 patients. Of these, 93 deaths occurred 

during methadone maintenance and 83 after methadone maintenance. 

The post-treatment death rate among former patients was double that of 

those still receiving methadone maintenance treatment. Only 2 opiate-

related deaths occurred during treatment, while 36 occurred out of treat-

ment. This represented a 51 times greater risk of dying from opiate-related 

causes after leaving methadone maintenance (15.3 deaths per 1000 years), 

when compared with those remaining in treatment (0.3 deaths per 

1,000 years).

As Desmond and Maddux82 have observed, the fact that these studies 

have been conducted in different countries by different researchers increases 

our confidence that methadone maintenance reduces the high risk of mor-

tality among the heroin dependent. This effect appears to be restricted to 

mortality from heroin overdose, a conclusion supported by Appel.78 Finally, 

van Ameijden et al87 found a dose–response relationship between daily 
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methadone dose and risk for mortality in The Netherlands. Although lower 

daily doses of methadone (<55 mg) were effective in reducing mortality, 

there was a 3-fold greater reduction in mortality for those on higher than 

those on lower doses. This finding is consistent with other evidence 

reviewed further in this chapter that higher methadone doses are more 

effective in reducing heroin use. Higher doses of methadone also induce a 

higher tolerance to opioids, which is the probable mechanism by which 

overdose deaths are reduced.

Previous reviews of the effectiveness of 
methadone maintenance

The literature reviewed in this chapter suggests that methadone mainte-

nance treatment is effective in reducing heroin-use, crime, drug-related 

mortality, and HIV infection among heroin-dependent individuals. There 

is one study that suggests that methadone treatment is also effective in 

lowering the risk of subsequent HCV infection among those who are unex-

posed when they enter treatment. These conclusions are consistent with 

more extensive reviews we have conducted1,14 and with reviews conducted 

by others.10,49,50,88 The review reported by Marsch49 is unique in that, unlike 

other reviews which were qualitative in nature, a quantitative approach 

was taken using meta-analysis. Despite inclusion criteria restricting the 

selection of studies to those that employed fixed dosage schedules irrespec-

tive of patients’ heroin use, Marsch found that methadone maintenance 

treatment was successful in reducing heroin use, drug-related and (to a 

lesser extent) non-drug-related crime, and HIV risk behavior. The strongest 

effect was the reduction in drug-related crime.

Treatment characteristics associated 
with the effectiveness of methadone 
maintenance treatment

As noted above, observational studies of methadone maintenance 

treatment suggest that some methadone clinics are more effective than 

others. The key variables that have been identified as possibly the most 

important are: methadone dose, the duration of treatment, and the extent 
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of psychosocial services, such as counseling and psychotherapy, that 

are provided as part of the treatment program. In this section, we review 

the evidence on each of these treatment characteristics. We also review 

the evidence on the comparative effectiveness of injectable versus oral 

methadone maintenance.

Methadone dosage

The original formulation for methadone maintenance treatment as devised 

by Dole and Nyswander4 included high doses of methadone with the aim 

of long-term maintenance during which extensive adjunctive psychosocial 

treatment services would be provided. In this and the next two sections, 

we examine whether variations in this formulation compromise the 

effectiveness of methadone maintenance treatment or not.

The use of high maintenance doses of methadone (>60 mg per day) was 

originally meant to achieve three purposes: to prevent withdrawal symp-

toms, to induce a sufficient cross-tolerance to heroin to prevent intoxica-

tion, and to prevent craving for heroin. However, in many clinics lower 

doses have been prescribed, and as Leavitt and colleagues89 have observed, 

this is more for philosophical, psychologic, and moral reasons than empir-

ical evidence. The evidence, which consists of both RCTs and observa-

tional studies, clearly shows that, on average, higher doses of methadone 

lead to longer stays in treatment and less heroin use.28,90–95 In a recent 

study, Preston et al96 found that increasing methadone dose in response 

to ongoing heroin use was as effective as paying patients not to use 

heroin. However, a study by Trafton et al97 published in 2005 suggests 

that some patients may require higher doses than others to achieve reduc-

tions in heroin use. They found a number of patient characteristics that 

were associated with heroin abstinence and higher doses of methadone in 

a cohort of 222 US war veterans. Patients with a diagnosis of post-

traumatic stress disorder or depression, who were in treatment longer, and 

who had more previous opioid detoxifications in the past were more likely 

to require higher doses. This study suggests that the picture might be 

somewhat more complex than the RCTs comparing fixed high and low 

doses suggest. However, at this time, there is little other research to inform 

methadone dosage guidelines. A more extensive review of this literature 

can be found in Ward et al.98
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Duration of treatment

There is substantial evidence that longer stays in methadone maintenance 

treatment are associated with better treatment outcomes in terms of less 

heroin use and crime.35,99,100 An important question is whether varying the 

length of treatment as originally formulated by Dole and Nyswander 

improves or reduces the effectiveness of methadone maintenance treat-

ment. The evidence clearly suggests that arbitrarily restricting the length of 

treatment leads to poor post-treatment outcomes for most patients.101–103 

More light is shed on this issue when we consider the evidence on reasons 

for leaving treatment and post-treatment success. Some individuals leave 

treatment before they have shown the relevant prognostic indicators of 

post-treatment success, such as cessation of heroin use and psychosocial 

stabilization. These individuals are more likely to return to regular heroin 

use than those who show these signs.104–106 However, the accumulated evi-

dence suggests that few patients show such signs and most who leave treat-

ment do so when it would be better for them to remain in treatment.100 

Considered as a whole, this evidence suggests that methadone treatment 

with an orientation toward long-term maintenance, as originally formu-

lated by Dole and Nyswander, is the most appropriate orientation for the 

majority of patients who enter it.

Ancillary services

Given the high levels of medical, psychiatric, and social problems found 

among dependent opioid users,107–109 there is an obvious case for the provi-

sion of medical and psychosocial services as an integral part of effective 

methadone maintenance treatment. From a number of different theoretic 

perspectives, drug abuse and dependence are motivated in part by alleviat-

ing distress caused by psychologic disorder and social deprivation that 

good treatment should address. Such services were part of the original Dole 

and Nyswander formulation.

While the rationale for these services seems compelling, the question 

remains whether the effectiveness of methadone maintenance treatment is 

improved by providing services such as medical treatment, addiction coun-

seling, psychotherapy, and so on. Because these services are often the most 

expensive components of a methadone treatment program it is important 

to ask how much more effective treatment becomes when these services are 
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provided and how much it costs to provide them. In this section we address 

this question in the light of the available literature, focusing on the best 

and the most recent studies. A more comprehensive review can be found in 

Mattick et al.110

There is evidence that drug counseling,42,45,111,112 psychotherapy for 

comorbid psychiatric problems,113,114 and primary health care services42,115,116 

improve outcomes from methadone maintenance treatment. Another way 

in which this question has been examined has been to question whether 

varying the intensity of ancillary services results in variations in the 

effectiveness of treatment. In one of the best studies designed to address 

this issue McLellan and colleagues111 randomized 92 male war veterans to 

minimal, standard, or enhanced methadone maintenance treatment. 

They found increasing improvements in outcome across the three levels of 

service.

In 1997, Kraft and colleagues117 examined the costs associated with the 

three levels of services in relation to the outcomes achieved. The authors 

concluded that there is a level of service provision below which methadone 

maintenance treatment becomes more rather than less cost-effective. The 

results suggest that the provision of counseling services in addition to daily 

methadone was the most cost-effective. The addition of psychotherapy, 

vocational counseling, and so on led to only marginal improvements in 

outcome at much greater cost.

More recently, Avants et al118 randomized 291 patients to receive 

12 weeks of either 2 hours per week of cognitive behavioral therapy, or a 

5-hour per day intensive program of group psychotherapy that addressed a 

range of issues, including drug use, health issues, living skills, and social 

skills. Outcome was assessed on a range of self-report indicators measured 

by the Addiction Severity Index. Drug use was validated in the case of 

heroin and cocaine use by urine testing. Overall, both groups showed 

improvement at the end of the 3-month study period and at 6-month 

follow-up after program completion, but there were no differences 

between the two groups at any time. The only differences were in patients 

who were new to methadone maintenance, among whom participation in 

the lower-intensity program led to better retention and higher rates of 

abstinence at 6-month follow-up. When asked prior to the study which 

program participants preferred, the majority (78%) nominated the low-

intensity program. This study guarded against the problem of patients not 
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attending by ensuring compliance but, as the authors note, participants 

received services regardless of whether they needed them, so the question 

of which services were appropriate for which patient was not directly 

addressed.

Another recent RCT that included both a standard and minimal counsel-

ing condition has been reported by Gruber and colleagues.119 They 

compared methadone maintenance with standard and minimal counseling 

conditions to a 21-day methadone detoxification group over a 6-month 

period. While methadone maintenance was more effective than the 

21-day detoxification group, there were no differences between the two 

counseling groups on any of the outcome measures.

At this time, the evidence suggests that offering counseling and 

medical care improves outcomes from methadone maintenance treatment. 

However, providing high-intensity programs does not seem to improve 

outcome over and above what is achievable with a minimal level of service. 

Small improvements may be observed, but given the ever-increasing 

demand for treatment, the resources required would be better spent in 

providing more treatment places with lower levels of services than more 

intensive services for fewer patients.

Mode of administration

Methadone can be dispensed as either an oral or an injectable preparation. 

Injectable methadone is prescribed routinely in the UK but is not 

available within Australia. The main rationale for the provision of inject-

able methadone is that it will attract into treatment individuals who would 

not present for oral methadone. This assumption has yet to be tested 

empirically and, given the added risks associated with injecting rather than 

orally ingesting methadone, it is worthy of investigation. However, assum-

ing that injectable methadone maintenance is a viable alternative to an 

oral regimen, the question arises as to whether one mode of administration 

is more effective than the other.

Strang and colleagues120 reported the findings of an RCT in which 40 

applicants for methadone treatment were assigned to receive supervised 

oral methadone or supervised injectable methadone. The practice of 

supervised injecting is unusual for the UK, where methadone ampoules are 
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usually dispensed at a pharmacy for use at home. This trial was prompted 

by the Swiss experience in running supervised injectable methadone 

clinics. The study found no differences between the two groups in 

retention, in treatment, or in heroin or other drug use 6 months after treat-

ment commenced. However, patients assigned to the supervised injectable 

condition reported being more satisfied with treatment than those assigned 

to the oral methadone group. Strang and colleagues also assessed the com-

parative cost of the two services and found that the cost of the injectable 

methadone program was approximately 4 to 5 times higher than the oral 

methadone program. On the basis of these findings, injectable methadone 

appears to be as effective as oral methadone and leads to greater patient 

satisfaction, but at a much higher cost. Longer-term studies are needed to 

assess whether the increased satisfaction translates into better longer-term 

retention and treatment outcomes.

Risks associated with methadone 
maintenance treatment

As with most other pharmacotherapies employed in modern medicine, 

there are risks associated with the prolonged use of methadone that have to 

be considered in arriving at definitive conclusions about its risks and 

benefits. Nies121 summarizes the nature of such decision making as follows: 

‘The utility of a regimen can be defined as the benefit it produces plus the 

dangers of not treating the disease minus the sum of the adverse effects 

of therapy’. In this section, we consider the safety of the long-term 

administration of therapy, mortality associated with the induction phase 

of treatment, and problems created by the diversion of methadone from 

those to whom it has been prescribed.

Safety of long-term methadone administration

The main side-effects of taking methadone on a daily basis are increased 

perspiration and constipation.2 An investigation of the consequences of 

long-term methadone administration among a cohort of patients in New 

York City who had been in treatment for 10 years or more found no adverse 

effects as a result of treatment.122
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Mortality in induction phase of treatment

The first 2 weeks of methadone treatment are a time when there 

is an increase in death from methadone overdose.123 In Australia, most of 

these deaths are associated with the concomitant use of other central 

nervous system depressants, but rapid escalation of methadone dose dur-

ing the first days of treatment is also implicated in cumulative methadone 

toxicity. The risks of these deaths can be substantially reduced by the 

proper training of medical practitioners involved in methadone prescrib-

ing and by educating drug users about the safe use of methadone during 

induction.124

Diversion of methadone

Another risk of methadone maintenance treatment is its diversion to 

persons other than the patient in treatment. Methadone, if dispensed 

in a take-home manner, can be given away or sold to other people for their 

own non-medical use. The main risk associated with the use of diverted 

methadone is death by overdose. For example, an increase in the 

availability of methadone in Manchester led to a parallel increase in deaths 

attributed to diverted methadone.125 Similar results have been reported 

elsewhere.31,126 However, as Bell and Zador47 have observed, this risk varies 

with the extent to which take-home methadone is made available. For 

example, heroin use is the major cause of opioid-related death in Australia 

where take-home methadone is relatively restricted, whereas in the UK, 

which has had a more liberal take-home dispensing policy, methadone 

accounted for about half of all opioid-related deaths.47 As Bell15 has also 

observed, methadone programs that allow overly liberal take-away metha-

done will ultimately threaten methadone maintenance as a viable treat-

ment modality. We agree with the United States Institute of Medicine13 

that methadone diversion is a serious concern, but not one that warrants 

restricting the availability of an effective treatment to those in need of it. 

Take-home methadone for stable patients is a necessary part of good treat-

ment for individuals who find it difficult to attend on a daily basis for 

supervised dispensing (e.g. mothers of young children, employed patients, 

the chronically ill). This privilege needs to be used in ways that reduce the 

risk of diversion.
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Conclusions

The literature on the effectiveness of methadone maintenance treatment 

suggests that it is effective in reducing heroin use, crime, drug-related 

mortality, and HIV. There is also suggestive evidence from one study 

that it might be effective in preventing HCV infection among opioid users 

who have not been previously exposed to the virus. The formulation of 

methadone maintenance developed by Dole and Nyswander – high-dose, 

long-term maintenance with ancillary services – is best supported by the 

available evidence. The evidence clearly indicates that higher rather than 

lower doses of methadone and longer rather than shorter periods of 

treatment are more effective in reducing heroin use and crime. The role of 

ancillary services is less clear, although, on the available evidence, compre-

hensive ancillary services are not warranted as a routine part of methadone 

maintenance treatment. Drug counseling, treatment for comorbid psychi-

atric disorders, and primary health care services do appear to improve 

treatment effectiveness.

Methadone is generally safe when used as a long-term maintenance 

medication. There is an increased risk of overdose death during the first 

2 weeks of treatment and diverted methadone can increase the risk of 

deaths from methadone overdose. These risks are smaller than the benefits 

of making the treatment available and can be minimized by training 

the medical practitioners and restricting take-home methadone doses to 

patients who are managing their medication responsibly. Education of 

patients and illicit drug users about the safe use of methadone would also 

help with both these problems. In conclusion, the results of more than 

four decades of research suggest that methadone maintenance treatment is 

an effective treatment for opioid dependence, whose widespread global 

use provides a good example of an evidence-based intervention for the 

treatment of opioid dependence.
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LAAM in the treatment of 
opioid dependence: A 
systematic review
Nicolas Clark, Alan Gijsbers, and Jason M White

Levo-alpha-acetylmethadol (LAAM) is a synthetic, long-acting, full µ opioid 

agonist that has been used for the treatment of opioid dependence since 

1971. The long duration of action has enabled LAAM to be used on alter-

nate days or three times a week. Although it performed well in clinical trials, 

LAAM’s uptake in the US was slow. Concerns about LAAM’s potential to 

cause life-threatening cardiac arrhythmias in 2001 led to its withdrawal in 

Europe and its use as a second-line agent in the US. The poor commercial 

outlook for LAAM led to the cessation of its production in 2003, just as 

evidence was beginning to emerge of the superior efficacy of LAAM over 

methadone and buprenorphine for the treatment of opioid dependence.

History of LAAM

LAAM was first synthesized by German scientists around the time of World 

War II. In the late 1940s, a number of researchers began to explore the 

pharmacology of methadone and related compounds.1–5 In the early 1950s, 

Keats and Beacher6 examined the efficacy of LAAM as a post-operative 

analgesic. Injections of LAAM provided effective analgesia for 12 hours, but 

repeated doses led to significant sedation and coma in a number of patients. 

In a series of experiments in opioid users, Fraser and Isbell7 discovered that 
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LAAM, its isomer DAAM (dextro-alpha-acetylmethadol), and the racemic 

mixture DLAAM (dextro-levo-alpha-acetylmethadol) were all long acting, 

capable of producing opiate effects and relieving opioid withdrawal symp-

toms for up to 72 hours. Subsequently it was discovered that the long 

duration of action of LAAM was due to the active metabolites nor-LAAM 

and dinor-LAAM.8 Fraser and Isbell observed that the effects of LAAM were 

first apparent 2 hours after dosing, peaking at approximately 4 hours, and 

that miosis was still apparent at 24 hours. LAAM appeared to have a more 

rapid rate of onset when taken orally than when injected subcutaneously 

or intravenously, which may reduce its potential for abuse. By trial and 

error, it was estimated that the potency of oral LAAM given once daily was 

such that 1 mg LAAM would approximate 6–8 mg parenteral morphine. 

In a series of five participants dosed over 8 weeks, Fraser and colleagues 

determined that, by increasing the dose of LAAM from 40 to 60 mg, the 

dosing interval could be extended to 48 or 72 hours without difficulty, but 

not 96 hours.9–10

It was realized that the extremely long duration of action of LAAM made 

it inappropriate for use in the management of acute pain. Although there 

was some experimentation with DLAAM for chronic pain,11 it was not until 

Dole and Nyswander12 announced the benefits of methadone in the 

medical treatment of heroin addiction, that clinical research into LAAM as 

a treatment for opioid dependence began in earnest. Dole and Nyswander’s 

work was particularly significant because it had been illegal to prescribe 

opiates to drug addicts without a government permit, since the Harrison 

Narcotics Act of 1914. Such permits were rarely given and a number of 

doctors had been prosecuted for prescribing opioids to addicts without a 

permit. The use of long-acting opioids with supervised administration 

created a new model for the prescription of opioids to heroin addicts that 

might be more palatable to authorities.

In the late 1960s America was in the midst of a heroin epidemic. Metha-

done substitution programs began to develop in several states, but were 

struggling to keep up with demand. Clinics had to comply with federal, 

state, and county regulations, thus methadone was not available in all 

states. Where it was available its dispensing was tightly controlled for fear 

of finding illicit methadone on the streets. Many clinics did not open 

on Sundays, so patients had to be given take-home doses regardless of the 
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likelihood of them selling or injecting them. The development of LAAM 

became a priority for the Division of Narcotic Addiction and Drug Abuse 

(DNADA) under the direction of Jerome Jaffe, as the long action of LAAM 

could reduce the need for patients to attend clinics daily and reduce the 

need for take-home doses.

The federal authorities through DNADA contracted a supply of LAAM 

and DLAAM and arranged for a series of clinical trials to be conducted,13–20 

and later commissioned research through the Special Action Office for Drug 

Abuse Prevention (SAODAP) to gather the necessary preclinical and clinical 

data for registration of LAAM.

The first large-scale study was conducted in Veterans Administration 

(VA) hospitals (the VA Cooperative study).21 In a double-blind randomized 

controlled trial (RCT), LAAM (80 mg three times a week) was compared to 

50 mg methadone and 100 mg methadone in 430 heroin addicts. It demon-

strated that LAAM was more effective than 50 mg methadone, although 

not more effective than 100 mg methadone. It was noticed that there were 

more people in the LAAM group who withdrew from the study early and 

this was thought to be due to the slow rate of induction onto LAAM.

The SAODAP study was a separate open label RCT conducted using 

flexible dosing with LAAM and methadone in 636 methadone patients.22 

There were still more people who ceased LAAM than methadone, however 

there was also less heroin use with LAAM. In addition, most participants 

who had experienced both LAAM and methadone treatment preferred 

LAAM.23

In collaboration with John Whysner and associates, a further series 

of trials was conducted, including a methadone compared with LAAM RCT 

of over 1300 people, a LAAM cohort of approximately 2000 patients and 

studies of alternate induction schedules from methadone and heroin.24,25 

These studies have never been published in their entirety.

Following failed attempts to gain approval for the marketing of LAAM in 

the US in 1981 and 1983, NIDA then turned its main focus on research into 

medications for stimulant abuse and dependence. Returning to LAAM in 

1990, a Medications Development Division (MDD) was created at NIDA, 

with one of its principal aims being to make LAAM available for clinical 

use. Under a partnership with the Biometrics Research Institute to manu-

facture and market LAAM, a submission for registration was prepared. Two 

further studies were conducted, a pharmacokinetic study26 and a labeling 
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assessment study.27 The registration of LAAM was eventually approved in 

1993, 18 days after resubmission.

Following its registration, uptake of LAAM was slow due to a variety of 

factors. Firstly, the use of LAAM was subject to a range of bureaucratic red 

tape as the scheduling of LAAM needed to be changed in individual states, 

and the regulations governing methadone treatment clinics revised to 

include LAAM. Secondly, some clinics in the US were reluctant to make 

LAAM treatment available as it was anticipated that alternate-day dosing 

would be used as a premise for a funding cut. Thirdly, patients or clinics 

needed to pay the additional cost of the LAAM itself. Fourthly, LAAM was 

not considered safe for use in pregnancy – a barrier to its use by women of 

child-bearing potential. Finally, LAAM take-away doses were not available 

in line with registration requirements, whereas take-home doses of metha-

done were available up to 6 days a week in some circumstances. One of the 

conditions of LAAM’s registration was that there would be no take-aways. 

The titles of some of the early research papers reveal this agenda; for 

example, ‘Can the community be protected against the dangers of take-home 

methadone.’28

Within 2 years of registration, approximately 2000 patients were taking 

LAAM, 10% of the expected number, and in January 1995 the marketing 

and distributing rights for LAAM were sold to Roxane Laboratories. 

Approval for take-home doses of LAAM was given in 2001, however 

less than 500 out of an estimated 9000 opiate treatment programs were 

dispensing LAAM, with a maximum of only approximately 5000 patients 

taking LAAM at any one time.29

Meanwhile, there was interest in the use of LAAM in Europe and Australia. 

Boeringher-Ingelheim (BI) pursued LAAM registration in Europe in 1997, 

and a number of clinical trials were conducted in Australia. Shortly after 

LAAM was registered in Europe, a number of life-threatening arrhythmias 

were reported in people taking LAAM and registration in Europe was 

suspended pending further investigation.30,31 In the US, LAAM was then 

limited for use in those who had not responded to methadone. Subsequent 

studies have confirmed that LAAM does cause some QT prolongation,32 

although the extent of this risk was not quantified. At the time, the 

assessment was made by the European Medicines Agency (EMEA) that 

LAAM was not more effective than methadone, and thus there were no 

definable groups in whom the benefits of LAAM would outweigh the risks, 
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marketing approval for LAAM was withdrawn in Europe, and later 

voluntarily withdrawn by the pharmaceutical company worldwide. 

Subsequent data indicating increased efficacy of LAAM over methadone33,34 

has thus far not prompted a reevaluation of this situation.

Review methods

This chapter is based on a systematic review of published human clinical 

data on LAAM. The search strategy is outlined in Table 5.1. The results of 

the review are divided into pharmacologic studies and clinical treatment 

studies. The titles and abstracts of these 337 references were screened and 

all relevant articles retrieved in full. Abstracts from the College on Prob-

lems of Drug Dependence (CPDD) to 2001 were hand searched. Reference 

lists of included studies were screened. All RCTs, controlled clinical trials 

(CCTs) and significant cohort studies were selected for inclusion in the 

review. The quality of studies was assessed using the quality scoring system 

developed by the Cochrane Collaboration Drug & Alcohol Review Group. 

Topics of clinical importance were selected and all identified papers were 

screened for relevance to any of these topics.

To compare efficacy between treatments, heroin use and retention 

in treatment were selected as end-points. Heroin use was defined dichoto-

mously as heroin use or no heroin use over a given period, or by the 

proportion of urine tests positive for heroin use. Retention in treatment 

was taken to mean retention in any opioid substitution treatment, although 

retention in allocated treatment was also considered. Where available, 

‘intention to treat’ analyses, where all participants identified at the start 

Table 5.1 Search strategy for LAAM review

(Medline – OVID) 1966 to September 2004 Hits

1. exp Methadyl Acetate/ or LAAM.mp. 434

2.  1 or (methadyl and acetate).mp. or (methadol and (alpha or 

acetyl)).mp. or methadylacetate$.mp. or acetylmethadol.mp 

[mp=title, abstract, registry number word, mesh subject heading]

474

3. limit 2 to animal 191

4. limit 3 to human 54

5. 2 not (3 not 4) 337
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of the trial were included in the analysis, were seen as more valid than 

‘in treatment’ samples.

A qualitative review of studies was performed. Levels of evidence were taken 

from NHMRC guidelines.35 All identified meta-analyses, RCTs, controlled 

prospective studies, and larger cohort studies are included in this review.

Pharmacology and metabolism – pharmacokinetics

LAAM is commercially available as ORLAAM, a clear solution with 

10 mg LAAM per ml. It is well absorbed orally, with 50% bioavailability.26 

Peak LAAM levels occur within 2.6 hours.26 LAAM pharmacokinetics fol-

lows a multicompartmental model. LAAM is metabolized by hepatic P450 

enzymes 3A4, 2B6, 2C8, and 2C18 to its active metabolite nor-LAAM.36–40 

The half-lives of LAAM and its metabolites have been measured in six 

studies using a total of 64 participants. The terminal half-life of LAAM is 

approximately 2.5 days (range 8 hours to 3 days). Nor-LAAM has a half-life 

of approximately 2 days (range 13 hours to 3 days) and is further metabo-

lized to dinor-LAAM which is also active and has a half-life of approxi-

mately 4 days (range 30 hours to more than a week).8,26,36,41–44 Nor-LAAM 

and dinor-LAAM appear to be at least as potent as LAAM itself.41

Chiang45 studied the PK of LAAM in 25 patients following 15 days of 

treatment. LAAM peaked at 2 hours, nor-LAAM peaked at 3 hours, and 

dinor-LAAM peaked at 8 hours. The terminal half-lives of LAAM and nor-

LAAM were both 2–3 days, with a parallel decline in LAAM and nor-LAAM 

levels due to the slow rate of conversion of LAAM to nor-LAAM. Nor-LAAM 

itself is eliminated at a faster rate (0.7 days). Dinor-LAAM has a very long 

half-life (greater than a week in some cases) due to its slow elimination.

In the different studies there has been considerable variablility in estimates 

of terminal elimination half-lives of LAAM, nor-LAAM, and dinor-LAAM. 

To some extent these may represent differences in method (acute versus 

chronic dosing, high versus low doses), however even within individual 

studies there was considerable variability between subjects.42,43

Drug interactions

Drugs which induce or inhibit P450 3A4, and to a lesser extent 2B6, 2C6, 

and 2C18, may interfere with the metabolism of LAAM.36–40,46 Agents, such 

as rifampsin, which increase the rate of metabolism of LAAM lead to more 
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rapid breakdown of LAAM to its active metabolites nor-LAAM and dinor-

LAAM, and to a more rapid breakdown of these active metabilites to inactive 

metabolites, resulting in less overall clinical effect.46 Agents that inhibit the 

metabolism of LAAM, such as erythromycin, cimetidine, antidepressants, and 

antifungals (such as ketoconazole), may increase the peak effects of LAAM, 

slow the onset and increase the duration of action of LAAM.40,47 Antiretroviral 

medication can alter the metabolism of LAAM, although these interactions 

appears to make little difference to overall opiate effects clinically.48–50

Other sedative medications interact with LAAM on a pharmacodynamic 

level, adding to its sedative effects. It appears that alcohol may have both a 

pharmacokinetic and pharmacodynamic interaction with LAAM, with 

breath alcohol levels of ethanol lower in subjects taking LAAM.51,52

Since LAAM can prolong the QT interval, other drugs that also prolong 

the QT interval will interact to further prolong the QT interval.

Pharmacology – pharmacodynamics

Dose equivalence with methadone

LAAM product information indicates that it is less potent than methadone 

and recommends a conversion ratio of 1.2 to 1.3 times the methadone dose 

for a 48-hour LAAM dose. The evidence for this recommendation appears 

to be based on a series of small studies in which patients were converted 

from other opiates to LAAM. Fraser and Isbell found in 17 patients that 

1 mg/kg/day oral LAAM, substituted for 6–8 mg/kg/day s/c morphine.7 In a 

study in 1971,53 23 patients transferred from methadone to LAAM (at one 

sixth of the dose), with 22/23 dropping out within the first week. Fifty-one 

patients were then transferred at the same dose and only 27 dropped out.

One study by Resnick et al54 observed what LAAM dose 60 patients 

stabilized on when transferring from methadone. There appeared to be a 

non-linear ratio between methadone and LAAM stabilization doses, with 

patients on lower methadone doses requiring proportionally more LAAM 

to stabilize. Low-dose methadone patients (mean 33 mg) stabilized on 

52 mg LAAM. Moderate-dose patients (mean 58 mg) stabilised on 55 mg 

LAAM. High-dose methadone patients (mean 79 mg) stabilized on 85 mg. 

This study may represent the variability of methadone and LAAM meta-

bolism between individuals, or the need for a minimal LAAM dose to last 

48 hours comfortably.
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In the study by Eissenberg et al,55 it was estimated that the conversion 

ratio from a 48-hour LAAM dose to a 24-hour methadone dose should be 

1.0:1 to 1.4:1. In this study 5 participants were given single doses of 

placebo, LAAM, or methadone (15, 30, or 60 mg/70 kg) and effects were 

observed over 12 hours. In some measures LAAM was significantly more 

potent than methadone and three participants had to be withdrawn from 

the study after 60 mg/70 kg doses of LAAM induced respiratory depression; 

1 mg/70 kg naloxone only partially reversed the papillary constriction on 

LAAM (as opposed to methadone). The range of relative potency estimates 

is 1–1.4:1.0 (in favor of LAAM). This is consistent with the earlier study of 

Fraser,9 in which 40 mg methadone produced less papillary constriction 

than 40 mg LAAM. One limitation of this study is that it only compared 

LAAM and methadone during the first 12 hours of LAAM treatment. On 

the second day of LAAM (during second-daily dosing), LAAM exerted less 

opiate effects.

Relative potency of metabolites

Billings et al examined plasma levels and urine levels of nor-LAAM and 

dinor-LAAM in 3 patients being transferred from 80 mg methadone to 

100 mg LAAM. Following a single dose of LAAM, the active metabolites 

were at low plasma levels, but after 40 days they increased 5- to 10-fold and 

urinary excretion increased 6–8-fold.8

In animal studies, the potency of nor-LAAM is estimated at 5–10 times 

that of methadone and dinor LAAM 1–4 times more potent.56,57 In humans, 

clinical effects are most closely related to nor-LAAM concentrations.46,58

Action over the interdosing interval compared with 
methadone and buprenorphine

LAAM is a µ opioid agonist with similar potency to methadone.55 Following 

oral intake, effects of a single dose of LAAM begin to be felt 2 hours after 

the dose, with miosis peaking at 8 hours and lasting up to 48 hours.58 The 

duration of effects is not well correlated with LAAM levels, which peak at 

2.6 hours. The decay of miosis is slower than the decline in LAAM levels 

but approximates the decline in nor-LAAM levels.

Biphasic effects were observed for LAAM (and to a lesser extent metha-

done) in a study in which 28 volunteers were given single doses of LAAM 
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and methadone (0.1–0.2 mg/kg).53,59 The first phase, which lasted roughly 

the first 12 hours after the medication was taken and included features of 

activation, mood elevation, and a liking for the drug, was followed by the 

second phase, which was characterized by lethargy lasting until the next 

dose. The division between the two phases corresponded to the point at 

which peak effects of LAAM were experienced (8–12 hours).53 Methadone, 

on the other hand, appeared more of a depressant with reduced arousal, 

reduced psychomotor activity, and worsened mood at time of peak effects 

compared to LAAM.

Crowley et al60 examined physical activity in 12 LAAM patients and 

found that they were 50% more physically active on dosing days than 

non-dosing days (p = 0.001). They subsequently confirmed these findings in 

an unblended cross-over comparison with methadone in which LAAM 

participants were required to attend the clinic daily and given placebo on 

non-dosing days.61 In this study of 8 participants, LAAM patients’ overall 

activity in the 14 hours after 7 am dosing was again 50% more on LAAM 

days than placebo days. The difference peaked at 6–8 hours after dosing 

(2–4 pm). Activity at this time of day was twice as much on LAAM dosing 

days as on non-dosing days. Patients reported more fatigue on placebo 

days, fewer ejaculations, and less vigor on the Profile of Mood Status 

(POMS). In other areas, mood disturbance was subtly (but statistically) 

higher with methadone than LAAM (on dosing or placebo days). Patients 

accurately guessed which days were active days but attended for dosing 

anyway to meet the requirements for the study (including a significant 

cash payment for completion of the study). Participants did not notice the 

difference in activity on dosing or non-dosing days. Marcovici et al62 also 

reported that LAAM patients felt a stimulatory effect on the day of dosing 

and felt sluggish for the next 1 or 2 days.

A study by Newcombe et al63 demonstrated that patients who metabolize 

methadone quickly, with resulting withdrawal symptoms between daily 

methadone doses, experience more stable opioid concentrations and less 

opioid withdrawal between doses with LAAM.

Withdrawal symptoms following cessation of LAAM

Following 14 days of LAAM in 10 subjects, abrupt cessation led to a mild 

withdrawal syndrome7 similar to methadone withdrawal, peaking at 2 weeks 
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after the last dose. Gradual reduction of LAAM in the following 4 patients 

did not reduce the severity of opiate withdrawal symptoms.

Blocking effects

LAAM produces dose-dependent blockade of hydromorphone. Twenty-five 

milligrams LAAM only partially blocked the effects of 12 mg hydromor-

phone whereas 75 mg LAAM effective blocked 12 mg hydromorphone for 

up to 96 hours.64 Zaks and Feldman65 found that 80 mg LAAM effectively 

blocked 50 mg heroin in 5 patients 24 hours after the LAAM dose (as did 

100 mg methadone), whereas 30–40 mg doses of LAAM only blocked 50 mg 

heroin in 1 out of 4 patients. Levine et al66 observed that 70–100 mg LAAM 

completely blocked 25 mg heroin in 6 patients at 72 hours after the last 

dose; at 50 mg patients did not perceive any effect from heroin but there 

was a small change in pupil diameter; at 30 mg LAAM 4 out of 6 felt the 

effects of heroin. Zaks et al19 found that 9 subjects on LAAM were able to 

distinguish 30 mg morphine sulfate from placebo, particularly when it was 

administered 3–8 hours or 52–54 hours after the LAAM dose.

Acute and chronic pain

There is little experience with LAAM in chronic pain. Tennant67 reported 

4 cases in which LAAM was effective in managing chronic pain.

Potential for abuse

Initial reports by Fraser and Isbell suggested that intravenous LAAM 

produced no immediate reinforcing effects. At the same time that Fraser 

and Isbell were conducting their research, Keats and Beecher6 were using 

subcutaneous LAAM (5–20 mg) 4 hourly. LAAM was providing effective 

immediate action analgesia, but caused significant respiratory depression 

in those who received enough doses. More recent work by Walsh26 indicates 

that intravenous LAAM (20 and 40 mg) produces acute effects experienced 

within 5 minutes of administration and lasting as long as orally adminis-

tered LAAM. Orally administered, 20 mg LAAM had a minimal effect, while 

40 mg oral LAAM produced a measurable opiate effect which, after the first 

4–6 hours, was of similar magnitude to that induced by 40 mg iv LAAM. 

The peak concentration of orally administered LAAM was at 3 hours 
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post-administration, at which time levels were similar to those post iv 

administration. Initial concentrations by intravenous administration were 

5- and 12-fold higher for 20 mg and 40 mg LAAM, respectively.

Dosing considerations

Induction from heroin

Induction from heroin is complicated by the long half-life of LAAM. Steady 

state is not achieved until 14 days after each dose adjustment. Initial doses 

greater than 40 mg have resulted in oversedation, and a non-prescribed 

dose of 75 mg was nearly fatal in one heroin user.68 On the other hand, 

very cautious induction schedules have resulted in increased numbers 

of drop-outs early in treatment when compared with methadone. Some 

clinical trials have commenced heroin users on methadone first, others 

have started directly on LAAM using doses ranging from 10 to 60 mg.

Two RCTs have compared induction protocols (see Table 5.2), however 

they do not provide clear evidence of the best way of commencing LAAM. 

Ling et al69 found that there was no advantage in routinely commencing 

with daily LAAM dosing or using methadone on non-dosing days during 

LAAM induction. Commencing with LAAM alone resulted in more drop-

outs due to underdosing, but daily LAAM and LAAM plus methadone 

resulted in more drop-outs due to overmedication. They concluded that 

patients should be offered supplementary methadone or LAAM doses on 

non-dosing days during induction, but that these need not be routine. 

Jones et al70 examined the rate of dose increases during induction. They 

found that starting at 30 mg and increasing each dose by 10 mg up to 

100 mg resulted in a higher drop-out rate due to feelings of overmedication 

than starting at a stable 25 mg or starting at 30 mg and increasing each dose 

by 10 mg up to 50 mg. They concluded that dose increases should be indi-

vidualized.

Judson and Goldstein71 conducted a non-randomized comparison of a 

slow and a more rapid induction schedule. They found that the rapid 

induction schedule (commencing on 20 mg and increasing by 10 mg on 

most dosing days, i.e. alternate days up to 50 mg) did not result in over- 

sedation but retention in treatment was no better than a slower induction 

schedule.



LAAM in the treatment of opioid dependence: A systematic review 153 

T
ab

le
 5

.2
 

St
ud

ie
s 

ex
am

in
in

g 
in

du
ct

io
n

 fr
om

 h
er

oi
n

St
ud

y
 M

et
ho

ds
 P

ar
ti

ci
pa

nt
s

 I
nt

er
ve

nt
io

ns
 O

ut
co

m
es

 R
es

ul
ts

 N
ot

es

Jo
ne

s 

19
98

70

D
ou

bl
e-

bl
in

d,
 R

C
T

18
0 

op
io

id
- 

de
p

en
de

nt
 

p
at

ie
nt

s 

se
ek

in
g 

m
ai

nt
en

an
ce

 

tr
ea

tm
en

t

3 
di

ffe
re

nt
 in

du
ct

io
n 

re
gi

m
en

s,
 a

lte
rn

at
e 

da
ily

 d
os

in
g 

fo
r 

2 
w

ee
ks

 t
he

n 
tiw

 fo
r 

2 

w
ee

ks
 w

ith
 t

he
 3

-d
ay

 d
os

e 
at

 1
.4

 t
im

es
 t

he
 

2-
da

y 
do

se
: (

1)
 L

A
A

M
 2

5 
m

g;
 (

2)
 L

A
A

M
 

25
 m

g 
in

cr
ea

si
ng

 b
y 

5 
m

g 
ev

er
y 

do
se

 t
o 

50
 m

g;
 (

3)
 L

A
A

M
 2

5 
m

g,
 3

0 
m

g 
th

en
 

in
cr

ea
si

ng
 b

y 
10

 m
g 

ev
er

y 
do

se
 t

o 
10

0 
m

g 

H
er

oi
n 

us
e,

 

w
ith

dr
aw

al
 

sy
m

p
to

m
s,

 

re
te

nt
io

n,
 

at
te

nd
an

ce
 

fo
r 

co
un

se
lin

g,
 

in
to

xi
ca

tio
n

H
ig

h-
do

se
 g

ro
up

 

ha
d 

hi
gh

er
 

dr
op

-o
ut

 r
at

es

Sa
m

e 
st

ud
y 

as
 

Ei
ss

en
be

rg
 

19
97

 

Li
ng

 

19
84

69

D
ou

bl
e-

bl
in

d,
 

p
ar

al
le

l 

gr
ou

p
 R

C
T

25
5 

he
ro

in
 

ad
di

ct
s 

se
ek

in
g 

m
ai

nt
en

an
ce

 

tr
ea

tm
en

t

4-
w

ee
k 

LA
A

M
 in

du
ct

io
n:

 (
1)

 L
A

A
M

 t
iw

 

co
m

m
en

ci
ng

 a
t 

30
 m

g 
an

d 
in

cr
ea

si
ng

 b
y 

10
 m

g 
p

er
 w

ee
k 

w
ith

 e
ac

h 
3-

da
y 

do
se

 t
o 

60
 m

g 
tiw

 w
ith

 p
la

ce
bo

s 
on

 n
on

-d
os

in
g 

;o
r 

(2
) 

sa
m

e 
LA

A
M

 r
eg

im
en

 b
ut

 w
ith

 3
 

su
p

p
le

m
en

ta
ry

 d
os

es
 o

f L
A

A
M

 e
ac

h 
w

ee
k,

 

20
 m

g 
w

ee
k 

on
e,

 1
0 

m
g 

w
ee

k 
tw

o 
an

d 
5 

m
g 

w
ee

k 
th

re
e;

 o
r 

(3
) 

sa
m

e 
tiw

 L
A

A
M

 r
eg

im
en

 

as
 in

 (
1)

 b
ut

 w
ith

 s
up

p
le

m
en

ta
ry

 d
os

es
 a

s 

w
ith

 (
2)

 b
ut

 w
ith

 m
et

ha
do

ne
 in

st
ea

d 
of

 

LA
A

M
 

H
er

oi
n 

us
e,

 

w
ith

dr
aw

al
 

sy
m

p
to

m
s,

 

gl
ob

al
 

ev
al

ua
tio

n 
by

 

p
hy

si
ci

an
s

N
o 

di
ffe

re
nc

e 

be
tw

ee
n 

th
e 

gr
ou

p
s

Tw
o 

st
ud

ie
s 

– 

on
e 

p
ap

er

(C
on

tin
ue

d 
)



154 Pharmacotherapies for the treatment of opioid dependence

T
ab

le
 5

.2
 

(C
on

ti
nu

ed
 )

St
ud

y
 M

et
ho

ds
 P

ar
ti

ci
pa

nt
s

 I
nt

er
ve

nt
io

ns
 O

ut
co

m
es

 R
es

ul
ts

 N
ot

es

Ju
ds

on
 

19
79

71

C
oh

or
t 

st
ud

y

17
9 

st
re

et
 

he
ro

in
 a

dd
ic

ts

Fl
ex

ib
le

 in
du

ct
io

n 
w

ith
 L

A
A

M
 c

om
m

en
ci

ng
 

w
ith

 (
1)

 a
 s

lo
w

 r
eg

im
en

 (
n 

= 
92

) 
st

ar
tin

g 

w
ith

 2
0 

m
g 

an
d 

in
cr

ea
si

ng
 b

y 
10

 m
g 

ev
er

y 

se
co

nd
 d

os
e 

to
 7

5 
m

g;
 o

r 
(2

) 
a 

fa
st

er
 

re
gi

m
en

 o
f 2

0,
 3

0,
 4

0,
 4

0,
 5

0 
m

g 

H
er

oi
n 

us
e 

(u
rin

al
ys

is
),

 

ac
tu

al
 d

os
es

 

re
ce

iv
ed

 

55
%

 o
f p

at
ie

nt
s 

on
 t

he
 s

lo
w

 

re
gi

m
en

 

re
q

ue
st

ed
 m

or
e 

ra
p

id
 d

os
e 

in
du

ct
io

n

Fu
da

la
 

19
97

27

C
oh

or
t 

st
ud

y

62
3 

op
io

id
- 

de
pe

nd
en

t 

p
at

ie
nt

s,
 4

39
 

on
 m

et
ha

do
ne

 

fo
r 

at
 le

as
t 

30
 

Fl
ex

ib
le

 in
du

ct
io

n 
ac

co
rd

in
g 

to
 p

ro
p

os
ed

 

p
ro

du
ct

 la
be

l. 
Fo

r 
he

ro
in

 u
se

rs
 (

n 
= 

93
) 

LA
A

M
 c

om
m

en
ce

d 
at

 2
0–

30
 m

g 
in

cr
ea

si
ng

 

by
 5

–1
0 

m
g 

ea
ch

 d
os

e.
 F

or
 m

et
ha

do
ne

 

us
er

s 
(n

 =
 5

30
),

 L
A

A
M

 c
om

m
en

ce
d 

at
 1

.2
 

Re
te

nt
io

n,
 

do
se

s 

co
ns

um
ed

 

4%
 d

ro
p

-o
ut

 p
er

 

w
ee

k 
in

 fi
rs

t 
4 

w
ee

ks
. H

er
oi

n 

in
du

ct
io

n 
do

se
 

in
cr

ea
se

d 
to



LAAM in the treatment of opioid dependence: A systematic review 155 

da
ys

, 9
3 

he
ro

in
 

us
er

s 
an

d 
91

 

on
 m

et
ha

do
ne

 

fo
r 

le
ss

 t
ha

n 

30
 d

ay
s

to
 1

.3
 t

im
es

 t
he

 d
ai

ly
 m

et
ha

do
ne

 d
os

e,
 u

p
 

to
 1

00
 m

g

30
–4

0 
m

g,
 in

iti
al

 

m
ax

im
um

 L
A

A
M

 

do
se

 o
f 1

00
 m

g 

ab
an

do
ne

d.
 

O
p

tio
n 

to
 

co
m

m
en

ce
 

LA
A

M
 v

ia
 

m
et

ha
do

ne
 a

ls
o 

ad
de

d

Te
nn

an
t 

19
86

72

C
oh

or
t 

st
ud

y

42
9 

m
et

ha
do

ne
 

p
at

ie
nt

s,
 4

29
 

st
re

et
 h

er
oi

n 

us
er

s 
an

d 
39

 

p
ro

p
ox

yp
he

ne
 

na
p

sy
la

te
 u

se
rs

Fl
ex

ib
le

 in
du

ct
io

n 
co

m
m

en
ci

ng
 w

ith
 

20
–2

5 
m

g 
LA

A
M

 in
cr

ea
si

ng
 b

y 
2–

5 
m

g 
w

ith
 

ea
ch

 d
os

e 

Re
te

nt
io

n,
 

si
de

-e
ffe

ct
s

25
%

 d
ro

p
-o

ut
 a

t 

1 
m

on
th

. 2
 

de
at

hs
, 1

 c
om

a,
 

an
d 

1 
fo

ot
dr

op
 

du
rin

g 
in

du
ct

io
n 

du
e 

to
 il

lic
it 

dr
ug

 

us
e

tiw
, t

hr
ee

 t
im

es
 w

ee
kl

y



156 Pharmacotherapies for the treatment of opioid dependence

Tennant et al72 commenced 429 street heroin users on 20–25 mg LAAM, 

increasing by 2–5 mg each dose. It was the authors’ impression that patients 

suffered significant withdrawal symptoms during this time and were regu-

larly prescribed clonidine or guanabenz acetate. Four subjects overdosed 

during the first week of treatment from abuse of non-prescribed drugs. Two 

were commencing LAAM from heroin use and two from short-term metha-

done. Two subjects died and a third became comatose. Tennant concluded 

that withdrawal symptoms during the transfer increased the risk of 

non-prescribed drug use and subsequent overdose.

In the labeling assessment study27 patients either commenced on metha-

done first or on 30–40 mg LAAM, increasing in 5–10 mg increments. This 

appeared well tolerated with no higher rate of drop-out occurring in the 

initial weeks of treatment.

LAAM product information suggests a starting dose of between 20 and 

40 mg depending on the level of neuroadaptation, a second day dosing 

interval, and an individualized dose adjustment of 5–10 mg each dosing 

day. The evidence from published studies indicates that there is variability 

in the response to LAAM during induction and that fixed protocols will 

result in some patients dropping out due to over- or undermedication. 

Whether commencing LAAM straight from heroin or from heroin via 

methadone, flexible dosing with frequent review is likely to be the most 

effective approach.

Transfer from methadone

Two RCTs have specifically addressed patient transfer from methadone 

to LAAM. Ling et al69 compared a straight transfer with one that included 

supplemental LAAM doses on non-dosing days and one that included 

supplemental methadone on non-dosing days during the first 3 weeks 

(see Table 5.3). The supplementation offered no advantage; rather, there 

were higher drop-out rates in the group with supplemental LAAM doses. 

In contrast, Whysner and Levine73 found that LAAM supplementation 

was superior. It is difficult to interpret the results of these transfer studies 

as they used protocols in which doses were fixed for 2 to 3 weeks. In 

reality there are wide variations in the metabolism of both LAAM 

and methadone and frequent medical review and cautious dose adjust-

ment is likely to be the most important factor in enabling smooth 
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transition between LAAM and methadone, avoiding the risk of over or 

under dosing. 

Abrupt transfer from methadone to LAAM at 1:1 dose conversion with 

minimal dose adjustment in the SAODAP study was found to induce opiate 

withdrawal symptoms,69 particularly on non-dosing days. This would be 

consistent with the low levels of active metabolites at this time, particularly 

nor-LAAM.

The labeling assessment study27 used direct transfers from methadone to 

LAAM in 439 patients with a dose conversion of 1:1.2–1.3 and dose adjust-

ments as necessary. They found that most patients on less than 40 mg 

methadone stabilized on a LAAM dose more than 1.3 times the methadone 

dose, while patients on methadone doses of more than 80 mg stabilized on 

LAAM doses less than 1.2 times the methadone dose. Methadone patients 

on 40–80 mg stabilized on LAAM doses 1.2–1.3 times the methadone dose.

Frequency of dosing

LAAM has been used on a daily, second-daily, three times a week, third- 

daily, and twice a week basis. Less frequent dosing has the advantage of less 

frequent attendance,74 and the disadvantage of greater fluctuation in opiate 

levels between doses. Optimal dosing frequency is a balance between these 

two. Controlled trials of dosing frequency have been conducted. Karp-

Gelernter et al74 compared methadone and LAAM, with daily or second- 

daily attendance requirements. The study was double blind and methadone 

patients received take-home doses if attending second daily. In both the 

methadone and LAAM groups, there was a trend for better retention in the 

group attending less frequently.

Casadonte75,76 offered twice-weekly dosing to patients maintained on 

LAAM. Of those who had requested twice-weekly LAAM and could be 

contacted 2 months later, 63% had elected to stay on twice-weekly dosing. 

Twice-weekly LAAM was compared to thrice-weekly LAAM in one ran-

domized cross-over trial (see Table 5.4), however only a few patients com-

pleted the study. While this may have been due to the poor performance of 

twice-weekly LAAM, the investigators report the study being effectively 

sabotaged by the patients who saw LAAM as a threat to methadone take- 

away doses.
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Pharmacologic principles would suggest that more LAAM would be 

required for a 3-day dose than a 2-day dose. This is supported by initial 

studies that did not increase the Friday (3-day) dose and found that many 

participants found the 3-day dosing interval difficult. Subsequent studies 

gave 3-day doses of up to 50% greater than the 2-day dose.33,78 In addition, 

the ability of LAAM doses to last for longer periods of time appears to be 

dose dependent. Houtsmuller et al64 found that people on 75 mg LAAM 

were more likely to be able to tolerate 96 hours without dosing than people 

maintained on 25 mg.

A study by Newcombe et al63 demonstrated that, for people who feel that 

methadone does not hold them for 24 hours, LAAM provides more stable 

opiate effects over 48 hours than methadone does over 24 hours.

Optimal maintenance doses

Three RCTs have compared different doses of LAAM (see Table 5.5). 

Eissenberg79,80 compared Monday, Wednesday, and Friday doses of 25/25/ 

35 mg, 50/50/70 mg, and 100/100/140 mg in 180 initiates to opioid-

dependent substitution treatment using a double-blind, randomized paral-

lel group design over 17 weeks. The higher LAAM doses resulted in fewer 

days of heroin use and higher rates of abstinence per month compared 

with the medium and low doses of LAAM.

Olivetto et al81 compared 50/50/65 mg to 100/100/130 mg in 9 individuals 

using a double-blind, randomized cross-over design allowing 4 weeks for 

dose stabilization and 4 weeks for evaluation of each treatment. Participants 

in the high-dose LAAM group had fewer urine samples positive for opioids.

Naturalistic studies have also found that patients on higher LAAM doses 

use less heroin.72,82 Valdivia et al82 found that 63% of patients on doses 

above 96 mg were abstinent from heroin compared with 37% of those on 

less than 96 mg.

One of the reasons for the greater efficacy of higher doses may be the 

ability of higher doses of LAAM to more effectively block the effects of 

heroin use. Four studies have assessed the ability of LAAM to block heroin 

and other opiates. As expected, the ability to block the effect of opiates is 

dose dependent,19,64,66 as has been described in the section on blocking 

effects.
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Withdrawal from LAAM maintenance

Given the long terminal elimination half-life of LAAM and its active meta-

bolites, it might be expected that LAAM withdrawal would be milder than 

withdrawal from heroin or methadone. It might also be expected that 

withdrawal symptoms would last for a longer period of time. No studies 

have directly compared the withdrawal syndromes from methadone, heroin, 

and LAAM in this way. One study has examined the withdrawal syndrome 

following LAAM maintenance therapy (50/50/65 mg dose)83 (see Table 5.6). 

A randomized double-blind comparison of a gradual 15-week reduction 

of 4 mg per week with a sudden cessation of LAAM treatment in the 

final week in preparation to commence naltrexone was used.83 Participants 

(n = 107) in both groups were given placebo when the LAAM dose reached 

zero. As would be expected, the gradual-reduction group experienced an 

increase in opiate withdrawal before the sudden-cessation group, although 

there was no difference in peak severity of opiate withdrawal or heroin use 

between the two groups. The peak severity of withdrawal during LAAM 

cessation in both groups was fairly mild, about the same as that measured 

during the first week of LAAM induction from heroin. A higher rate of 

transition to naltrexone (46% vs 24%, p > 0.05) with the abrupt-transition 

group was reported. In spite of this, at 12-month follow-up, 42% of each 

group had not used heroin in the previous month.

Table 5.6 Study comparing gradual versus rapid detoxification from 

LAAM maintenance

Study  Methods  Participants  Interventions  Outcomes

Judson

198383

Double-

blind 

parallel 

group 

RCT

119 patients in a 

‘pre-naltrexone 

detoxification 

program’

(1) 23 weeks LAAM 

50/50/65 mg 

followed by 4 weeks 

placebo; (2) 4 weeks 

of LAAM 

50/50/65 mg 

gradually reducing 

over the next 

19 weeks then 

4 weeks placebo 

Retention, 

withdrawal 

symptoms, 

depression, transition 

to naltrexone, heroin 

use 1 year later
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Efficacy of LAAM

Comparison with placebo, detoxification, or no treatment

There has been only one study comparing LAAM with no treatment. 

Conducted in a prison setting, Kinlock et al84 conducted a study in which 

patients were randomly allocated to LAAM treatment pre-release or the 

control intervention of advice to take up opioid agonist treatment on 

leaving prison. Of 33 participants who were randomly allocated to LAAM, 

20 commenced LAAM, and 19 entered community-based agonist mainte-

nance treatment, compared to 3 of 31 controls. Although there were clini-

cally significant reductions in heroin use and crime in the LAAM group, 

the differences were not statistically significant for this sample size.

Comparison with methadone

Most studies comparing methadone and LAAM have been small and unable 

to demonstrate a statistically significant difference between the two treat-

ments (see Tables 5.7–5.10). The more important studies of LAAM are 

discussed below in detail, followed by a review of meta-analyses and other 

studies. Initial clinical trials used DAAM which, although also a long-

lasting opioid, has a different pharmacologic profile and the results are not 

discussed here.

The VA Cooperative study was the first multisite study using LAAM.21 

It was a double-blind RCT comparing fixed doses of methadone, 50 mg 

and 100 mg daily, with 80 mg LAAM (Monday, Wednesday, and Friday) in 

430 dependent street heroin users at Veterans’ Affairs hospitals. All groups 

started at 30 mg LAAM or methadone and increased by 10 mg each week 

to their allocated dose. Being a double-blind study, participants attended 

each day for dosing even if they were in the LAAM group, although, at the 

physician’s discretion, both groups were able to receive take-home doses, 

with placebo doses for the LAAM group after week 12 of treatment. Unfor-

tunately, the ability of patients to determine which treatment group they 

were in was not reported.

The study found more people dropped out of the LAAM 80 mg group 

than the methadone 100 mg group (69% vs 48%, p < 0.05) and that the 

LAAM 80 mg and methadone 100 mg groups were more effective in con-

trolling heroin use than the methadone 50 mg group. The methadone 
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100 mg group and the LAAM 80 mg group used similar amounts of heroin 

during the study, with a trend for less heroin use with LAAM in the final 

month. Once stabilized on medication, there were fewer morphine-positive 

urines on LAAM 80 mg than methadone 100 mg at 24 weeks and 40 weeks. 

The main reason given by patients stopping LAAM was ‘medication not 

holding’ and this was thought to be due, in part, to the slow induction 

schedule and the lack of dose increase for the 3-day dose.

The SAODAP study was an open label RCT comparing LAAM with metha-

done in 636 methadone patients.22 To reduce the rate of drop-out due to 

fixed dosing schedules, flexible methadone and LAAM dosing was used. As 

an open label study, LAAM patients were able to attend on a three times a 

week basis, enabling a more realistic assessment of treatment with LAAM 

compared to methadone. While there were no LAAM take-away doses, the 

methadone group was able to get take-away doses, in some cases up to 6 days 

a week, depending on the treating physician and the policy of the clinic. 

There was a marked difference in retention between the two groups, with 

60% of the methadone group completing the study compared with 39% for 

the LAAM group. Almost one third of the LAAM patients who dropped out 

of the study gave as their reason that the medication was not holding. This 

accounted for almost all the differences in retention between the groups. 

Heroin use in those who were still in the study was similar, although there 

were more LAAM patients who were abstinent throughout the study.

The authors ascribed some of the poor retention on LAAM to the (a) lack 

of flexibility in dosing by doctors who were still reluctant to increase LAAM 

doses for three-day doses; (b) the lack of ‘take-aways’; and (c) a perception 

that LAAM was ‘bad’ by patients.

The study by Johnson et al is significant in that it is the only study 

comparing methadone, LAAM, and buprenorphine. It was a double-blind 

RCT involving 220 heroin users seeking opioid substitution treatment.85 In 

addition to the three treatment groups there was a low-dose methadone 

‘control’ group. Participants were randomized equally to the four groups. 

Treatment was initiated according to a fixed protocol and then adjusted 

according to pre-established criteria based on clinic attendance and urine 

results. Mean maximal doses of LAAM (2-day dose), methadone, and 

buprenorphine (2-day dose) were 100 mg, 90 mg, and 27 mg, respectively. 

All participants attended 3 days a week and received take-home doses 

of methadone or placebo on the remaining days.
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Retention and heroin use between LAAM, high-dose methadone, and 

buprenorphine were similar and better than for low-dose (20 mg) metha-

done. As a four-group study, the sample size was too small to detect small 

to moderate differences in treatment efficacy and there were no statistically 

significant differences between high-dose methadone, LAAM, and bupre-

norphine. These findings were consistent with other studies. Study retention 

was better with methadone than buprenorphine or LAAM (73% vs 58% vs 

53%) and there was a trend for fewer opioid-positive urines with LAAM 

than methadone or buprenorphine (52% vs 62% vs 62%).

The most recent, and perhaps the final, study comparing LAAM and 

methadone is a study conducted in California.34,86,87 It is was an open label 

study of 315 dependent opioid users randomized in a 2:1 ratio to LAAM or 

methadone with excellent participant follow-up rates (over 90%). The 

study was high quality with well-conducted treatment (as indicated by the 

high retention rate overall) and the use of intention to treat analysis (with 

high follow-up rates of those not in treatment). The rates of retention in 

treatment at 6 months did not differ by group (75.5% for the LAAM group 

and 77% for methadone group), and there was significantly less illicit 

opioid use (as indicated by positive urine tests) in the LAAM group both 

during the study (40% vs 60%) and at the 6-month follow-up time point 

(30.8% vs 60.2%) (p > 0.01).

As the only methodologically sound study to date with sufficient sample 

size to detect clinically significant differences in treatment outcome, 

the study of Longshore et al34 validates the findings of the Cochrane meta-

analysis that LAAM is more effective than methadone and that the findings 

of lesser retention with LAAM in earlier studies need to be interpreted with 

caution.

Meta-analyses

There have been three meta-analyses published comparing methadone and 

LAAM; one by Glantz et al in 1997,101 the Cochrane review published in 

2002,33 and a study by Farré et al,102 also published in 2002. The study by 

Glantz et al101 included 12 RCTs, with a total of 1622 participants included 

in the analysis, although it appears that the outcome of one group of 

40 participants103 was also reported in a separate publication21 and was 

counted twice. This meta-analysis found no significant difference in heroin 
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use with LAAM (risk difference 0.01, NS) and greater retention in metha-

done treatment (risk difference 0.13, p < 0.003). More LAAM patients dis-

continued due to side-effects (risk difference 0.04, p < 0.0001). However, 

this meta-analysis suffers from a significant methodologic flaw in the han-

dling of urinalysis data,33 not all relevant studies were included in the 

review.

The meta-analysis by Farré et al102 included only double-blind studies that 

met their quality criteria and, as a result, only included three studies (524 

participants), one which used DLAAM (dextro/levo-alpha-acetylmethadol) 

instead of LAAM.14 The other two were the multicenter VA Co-operative 

study,21 and a third study which was really one site of the VA study, effec-

tively being counted twice.103 The meta-analysis was dominated by the VA 

Cooperative study,21 which was much larger than the other two, and the 

findings are essentially consistent with the findings of the VA Cooperative 

study.

Cross-over studies

Cross-over studies can be a powerful way of comparing the effects of medi-

cations where there is significant variation between individuals in the 

response to treatment, because they make within-subject comparisons. 

There are two cross-over trials comparing methadone and LAAM. The first, 

conducted in Veterans Administration hospitals in Baltimore in the early 

1970s,92 was a double-blind study treating 99 patients over 6 months, but 

only between-subject comparisons were made in the analysis. The second 

study was conducted in South Australia.94 This was an open label study 

involving 62 subjects, also over a 6-month period. In the 42 who completed 

the study, there were significantly fewer days in which heroin was used per 

month with LAAM than methadone (0.7 vs 2.6 days). There were also fewer 

hair samples containing evidence of heroin use. Sixty-nine percent of 

participants stated a preference for LAAM, citing as the main reasons less 

withdrawal symptoms (39%), fewer side-effects (28.5%), less cravings for 

heroin (18%), and fewer pick-up days (14%). In this study, LAAM patients 

also demonstrated more vitality on the SF-36 health outcome survey than 

methadone patients.

Two non-randomized cross-over studies have also addressed preference 

for LAAM or methadone. Casadonte98 treated all new patients with LAAM 
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for a period of time. Of the 35 who had previously been on methadone, 

72% of them preferred LAAM, reporting that they did not ‘feel’ LAAM 

the way they felt methadone. Deutsch et al104 examined 44 patients at the 

completion of a LAAM study and found ‘strong preferences’ for LAAM on 

13 of the 16 treatment characteristics. Eighty percent of patients chose to 

continue on LAAM at the end of the study.

LAAM instead of methadone take-home doses

One of the proposed benefits of LAAM is a reduction in take-home doses or 

‘take-aways’. Methadone take-home doses are occasionally associated with 

fatal overdoses, either for the person to whom they were dispensed, other 

drug users, or occasionally to young children.105,106 In addition, when LAAM 

was being developed, many clinics in North America were not open on 

Sundays and so they had difficulties dispensing medication to people who 

had not qualified for methadone take-aways. The two RCTs that have 

addressed this issue are described in Table 5.11. The first, a pilot study by 

Jaffe et al,16 administered a LAAM dose 1.2 times the methadone dose on 

Fridays with placebos on Saturday and Sunday over a series of three week-

ends. After the first 3-day LAAM dose, some of the LAAM group complained 

of mild withdrawal symptoms and the ratio was increased to an average of 

1.3 (range 1.2 to 1.5).

The second study107 compared daily methadone (with take-home doses) 

to Monday–Thursday methadone and Friday LAAM (initially at the same 

dose as methadone) in 136 patients over 40 weeks. Although 35% of the 

LAAM group completed the study, there were more patients who ceased 

the study in the LAAM group (65% vs 47%), with the majority citing 

‘medication not holding’ as the reason for ceasing. There was also more 

heroin use and withdrawal symptoms in the LAAM group. It is not clear to 

what extent these results reflect the difficulties in giving a single 3-day 

LAAM dose once a week or whether it was just that the doses were inade-

quate. Most clinics were reluctant to increase LAAM doses despite patients 

complaining of withdrawal symptoms.22

More recently, Valdivia and Raza109 evaluated the withdrawal symptoms 

over the 48-hour dosing interval in patients receiving a 2-day LAAM dose 

on Saturday as an alternative to methadone take-aways. The subjective and 

objective withdrawal features and cravings before the Saturday dose were 
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measured and compared with the withdrawal features before the Monday 

methadone dose. Sixty participants received methadone Monday to Friday 

and LAAM Saturday using a methadone:LAAM dose conversion of 1:1.2. 

The sum of the withdrawal and cravings scores was less in the LAAM group. 

Valdivia later reported109 that the practice of giving a Saturday LAAM dose 

to methadone patients was incorporated into routine practice at the VA 

clinic he directed in Illinois. In New York, Casadonte108 was routinely using 

LAAM instead of a Sunday take-home methadone dose in patients under-

going a 30-day outpatient detoxification. The first 61 patients given LAAM 

had no problem with LAAM, with 57% transferred to LAAM maintenance 

when abandoning their detoxification attempt.

LAAM for opiate detoxification

Two studies have addressed this issue (see Table 5.12). The long duration of 

action of LAAM may offer advantages over shorter-acting agents in the 

management of heroin withdrawal. Sorensen et al110 conducted a 4-group, 

double-blind randomized comparison of methadone with LAAM over 3 

or 6 weeks (n = 61). Withdrawal severity was similar with LAAM and 

methadone. Both LAAM groups experienced similar levels of opiate with-

drawal when nearing the end of LAAM treatment. A second study was con-

ducted by Lehman89 in the 1970s, although it was unpublished except in 

brief summary form. A small number of young heroin users were given 

low-dose LAAM or methadone to withdraw from heroin in a residential 

setting. Both approaches were reported as being successful.

LAAM for methadone ‘failure’

There are a number of recent case series in the US which demonstrate 

the effectiveness of LAAM as a second-line agent. Malkerneker111 converted 

20 methadone ‘failures’ to LAAM and reported a reduction in heroin use 

from a mean of 18.76 days in the month prior to the transfer, to 10 days in 

the month following. Opioid withdrawal symptoms between doses were also 

reduced. Borg et al112 found that 4 out of 12 patients who had been unable 

to cease heroin use with methadone were able to with LAAM. Tennant113 

found that 9 out of 10 patients who were unable to stabilize on methadone 

due to low trough methadone levels were able to stabilize on LAAM without 

additional drug use.
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Safety of LAAM

Life-threatening cardiac arrhythmias

Ultimately, it has been concerns about the safety of LAAM, not its efficacy, 

that have removed LAAM from the European and the United States markets. 

LAAM is one of many medications that have been withdrawn in recent 

years because of concerns about potential life-threatening arrhythmias 

due to QT prolongation. Medications that prolong the QT interval increase 

the amount of time it takes for cardiac cells to repolarize in preparation 

to receive the signal to contract. Thus cardiac cells will be vulnerable to 

aberrant electrical pathways initiating muscle contraction, and may result 

in unsynchronized cardiac muscle contraction. This form of ventricular 

tachycardia, referred to as torsades de pointes, can be fatal.

Initial studies did not detect a significant effect of LAAM on cardiac 

conduction, although ECGs were conducted only in a minority of studies. 

Slight QT prolongation was first noticed in 1993, but it was not thought to 

be of clinical significance.114 A prolonged QT of 8 milliseconds was again 

reported in 1998,115 but was again thought to be clinically insignificant. 

Reports of cardiac arrhythmias, in particular torsades de pointes, led to the 

issue being re-examined.30,31

On 11 April 2001, the manufacturer of LAAM in the US, Roxanne 

Laboratories, issued a statement confirming that they had received reports 

of seven cases of known or suspected torsades de pointes and three additional 

cases of symptomatic arrhythmia associated with a prolonged QT interval 

that had been submitted via ongoing safety surveillance activities. These 

were the only reports from an estimated 33,000 patients treated with 

LAAM, with some of these known to have had other risk factors for cardiac 

disease and arrhythmias including cocaine use.31

Subsequent studies have confirmed a small but definite QT prolonging 

effect of LAAM.32,116–118 It appears that it is LAAM itself, rather than its 

active metabolites, which is responsible for the prolongation of the QT 

interval, raising the possibility of the use of nor-LAAM as an alternative 

treatment. Although the risks of QT prolongation are small in comparison 

to the risks of untreated opioid dependence, it appears that pharmaceutical 

companies are reluctant to promote products with QT prolongation 

effects.
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Other adverse effects

LAAM repeatedly produces unwanted opioid effects including sleepiness, 

sweating, constipation, reduced sexual function, nausea and vomiting.83 

The evidence for the prevalence of common adverse events comes from 

the larger randomized trials, the studies by Whysner and Levine,73 and 

the labeling assessment study.27 Non life-threatening adverse effects were 

common, including difficulty sleeping (55%), constipation (54%), and 

excessive sweating (43%). These are also common in methadone-maintained 

patients.

In the VA Cooperative study of 430 patients,21 there were no LAAM deaths. 

Eight LAAM patients ceased due to side-effects, one with fatigue and chest 

pains which were deemed not to be study drug related, others due to difficult 

ejaculation, swollen joints, nausea, and vomiting. There was no difference 

in side-effects for patients between treatment with methadone or LAAM.

In the SOADAP study of 636 patients22 there were two LAAM deaths in 

the LAAM group, with one due to gunshot wound and the other due to 

alcohol toxicity, and 11 terminations for side-effects such as constipation, 

nausea, headache, allergy, sexual problems, speediness, hyperactivity, 

hallucinations, and patient irritability/anxiety about not taking daily 

medication. Side-effects of speediness, hyperactivity, and hallucinations 

have not traditionally been reported with methadone and may represent 

specific effects of LAAM. There is some evidence from a variety of sources 

to support a differential effect of LAAM and methadone on mood.53,59–61,119

In the study conducted by Whysner and Levine involving more than 

3,000 participants73 a systematic analysis of side-effects was not published. 

A preliminary paper on 1,267 patients on LAAM indicated that only 2% of 

patients in this group stopped taking LAAM due to side-effects or adverse 

reactions. Overall, five deaths were observed in the first week of LAAM 

treatment.24

In the Australian National Evaluation of Pharmacotherapies for Opioid 

Dependence (NEPOD) project, a meta-analysis of recent Australian studies 

in which 115 patients were treated with LAAM and over one thousand 

patients with methadone, buprenorphine, and naltrexone, there was no 

evidence of significant differences in serious adverse event rates between 

methadone, LAAM, and buprenorphine, with most of the deaths occurring 

in people who had ceased treatment.120
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Other studies have found a slight (2%) decrease in red blood cell 

hemoglobin.121,122 Individual studies have found a 1% increase in systolic 

and diastolic blood pressure,121 a slight increase in liver transaminases,122 

and a 14% increase in blood sugar with LAAM compared to methadone;13 

these results are of uncertain significance. LAAM and methadone may both 

raise immunoglobulin levels, the clinical significance of which is also 

uncertain.123

Other studies indicate that LAAM does not appear to have a significant 

effect on memory101 or induce human chromosome damage,124 and is not 

associated with abnormalities on EEGs.13

When taken regularly as prescribed, LAAM does not appear to impact on 

driving safety,51 either alone or in combination with alcohol (up to the 

legal limit).

Deaths

The main cause of death for illicit opioid users is overdose leading to 

respiratory depression.125 While LAAM probably reduces this risk signifi-

cantly, there have been a number of deaths of patients on LAAM. Sedation 

and fatal overdose can occur with all full µ agonists, particularly in combi-

nation with other sedatives such as alcohol and benzodiazepines. As with 

methadone, the high-risk period for overdoses is during induction to 

treatment.126,127 Fatalities during induction from heroin have been reported 

for a range of treatment protocols including after daily consecutive LAAM 

dosing (20, 30, 40, and 50 mg), following two doses of 40 mg and 50 mg, 

and following two doses of 30 mg and 40 mg with 10 mg methadone in 

between. Deaths following transfer from methadone appear to be due to 

excessive LAAM dosing, but in all of these cases, other sedative medications 

or alcohol were also found in the blood.68,128

In randomized trials identified in this review of LAAM there were 5 deaths 

out of 760 patients who commenced LAAM (one death was an overdose 

during the first week of treatment, the others were violent deaths or due to 

alcohol-induced liver failure) and one death out of 755 patients who started 

the trials on methadone. The largely unpublished Whysner study24 found a 

mortality rate of 1.3% per annum in a cohort of 3042 patients,24,129–131 

which was similar to contemporary American methadone cohorts of 1.5% 

to 2% per annum. These mortality rates are consistent with estimates of 
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mortality in other samples of methadone patients and are lower than for 

heroin users not in treatment.24,129–131

Potential for abuse

Safety may also be compromised if a maintenance drug has high potential 

for abuse, leading to diversion and intravenous use. Initial reports by Fraser 

and Isbell7,9 suggested that intravenous LAAM produced no immediate 

reinforcing effects. This has been contradicted by early research in which 

subcutaneous LAAM (5–20 mg) was used for acute pain6 and more recent 

work by Walsh et al26 indicating that intravenous LAAM (20 and 40 mg) 

doses produce acute effects experienced within 5 minutes of administration 

and last for the same duration as orally administered LAAM. Initial plasma 

concentrations by intravenous administration of 20 and 40 mg LAAM were 

respectively 5- and 12-fold higher than the same dose orally. There is no 

evidence of widespread abuse of LAAM either in clinical trials of opioid 

dependence or since registration in the US.

Conclusion

LAAM has many characteristics that would seem to make it an ideal opioid 

substitution treatment. It can be taken every second or third day, and its 

long duration of action provides a stable opioid effect between doses. For 

these reasons, there was a considerable research effort in the US to have 

LAAM made available as an alternative to methadone. LAAM was registered 

in the US in the absence of a pharmaceutical company to pursue its develop-

ment. Recent studies and meta-analysis of earlier studies have confirmed 

the findings of some of the earlier studies indicating less heroin use with 

LAAM.34,78,94,132 In addition, most of those who have taken both LAAM and 

methadone indicate a preference for LAAM. Although earlier studies 

showed higher rates of dropping out of treatment with LAAM, this appears 

to have been due to treatment and study design factors and has not been 

replicated in recent studies.

Despite this evidence of its increased efficacy over methadone, LAAM 

was only slowly taken up in the US after registration, probably related more 

to regulatory and funding issues than to the efficacy of LAAM itself.

Since the QT prolongation effects of LAAM became apparent, LAAM has 

been withdrawn from European markets, and although still registered in 
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the US, production has ceased. LAAM is one of many useful drugs with-

drawn in recent years for QT prolongation and an association with torsades 

de pointes. Although there is little doubt that LAAM has the potential to 

cause life-threatening cardiac arrhythmias, it is unclear just what this risk 

is in any given individual. Mortality studies certainly do not indicate an 

obvious risk above that expected in patients on methadone maintenance. 

On the other hand, if there was reason to believe that a particular patient 

or group of patients would benefit from LAAM treatment over other avail-

able treatments, the small risk of an arrhythmia would be a reasonable 

one to take.

There have been some recent calls from prominent researchers in the US 

for LAAM to make a comeback,133 although with the availability of office- 

based buprenorphine now in the US, the potential demand for LAAM as an 

alternative to methadone is uncertain. Meanwhile, opioid agonist treatment 

is expanding in regions of Eastern Europe and Asia, as the full extent of the 

injection-driven HIV epidemic has become clear. Perhaps in some of the 

states in this region, where authorities have been reluctant to approve 

the take-home use of methadone or buprenorphine, there will once again 

be a role for LAAM.
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The place of 
buprenorphine in the 
management of opioid 
dependence
Richard P. Mattick, Courtney Breen, and Amy Gibson

Introduction

Buprenorphine is a partial agonist at µ opioid receptors and has been used 

extensively in pain management. Its use in the management of opioid 

dependence has occurred in the last decade although its potential has 

been recognized from the late 1970s.1 Buprenorphine provides several 

advantages in the management of opioid dependence. The medication 

has a good margin of safety,2 and its partial agonist effect reduces 

buprenorphine’s ability to cause the fatal respiratory depression which is 

associated with ingestion of full agonist opioids.3 This margin of safety 

allows multiples of the daily dose to be dispensed less than daily.4–8 

This has provided an advantage over methadone, which cannot be safely 

administered in multiples of the daily dose due to fatal overdose risk.

The elimination of buprenorphine in humans comprises a relatively 

short distribution half-life of 3 to 5 hours9 and a long terminal elimination 

half-life of 32 hours or more.10 The medication binds very tightly to recep-

tor sites, causing a very slow release from opioid receptors, and this prop-

erty produces the kinetics that are important in bringing about the long 

duration of action.11 This strong binding to opioid receptor sites has also 

been observed in studies of pure opioid antagonists which show that it is 
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quite difficult to displace buprenorphine from opioid receptors once 

it is bound.12,13

The tightness of binding of buprenorphine to, and slow dissociation 

from, opioid receptor sites has been one explanation for the low level of 

withdrawal symptoms associated with abrupt cessation of chronic dosing 

with buprenorphine compared with other opioids such as morphine.11 

Others have considered whether the partial agonist effect of buprenorphine 

may reduce the extent of significant physical dependence (or neuroadapta-

tion) and that this may be the mechanism whereby less severe with-

drawal symptoms occur.1 Although the withdrawal syndrome from 

buprenorphine may be less severe than from full agonists,14,15 research into 

the nature and severity of withdrawal from buprenorphine maintenance 

remains limited.

The relative ease of cessation gives buprenorphine a role in allowing 

individuals to be either (a) stabilized on buprenorphine and to be 

maintained on it; or (b) to withdraw from it without the severity of 

withdrawing directly from heroin or methadone. Randomized research has 

shown that the buprenorphine is as effective in managing withdrawal as 

clonidine (see Chapter 3). If an individual continues taking buprenorphine, 

they may easily transfer to methadone16 if that appears to be a more 

appropriate treatment. This flexibility of stabilization and detoxification, 

or stabilization and maintenance, either on buprenorphine or subsequently 

on methadone, offers an advantage given the ambivalence concerning 

methadone maintenance treatment sometimes expressed in the commu-

nity. In summary, the less than daily dosing, the safety profile, and 

the relative ease of withdrawal from buprenorphine provide a number 

of interesting advantages over full agonist therapies (such as methadone) 

for the management of opioid dependence.

Buprenorphine products

There are two buprenorphine products approved for use in the treatment 

of opioid dependence: the mono product, a sublingual tablet containing 

buprenorphine hydrochloride, and the combination product, a sublingual 

tablet containing buprenorphine hydrochloride and naloxone hydrochloride 

in a ratio of 4:1.
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Buprenorphine compared to methadone 
or placebo

Reviews of the studies comparing methadone and buprenorphine in the 

management of opioid dependence have been published elsewhere.17–19 As 

methadone is an effective treatment, it is an appropriate comparison 

treatment for buprenorphine. The first section reviews early clinical 

trials of the mono product using an ethanol-based sublingual solution, 

which has a slightly higher bioavailability than the marketed sublingual 

tablet formulation.20,21 The following section reviews trials using the 

mono product tablet preparation. Trials comparing buprenorphine to 

placebo and evidence from trials of the combination product are 

also reported.

Clinical trials comparing buprenorphine solution 
with methadone

The first randomized double-blind trial comparing buprenorphine with 

methadone was conducted by Bickel and colleagues.22 The participants 

were stabilized on relatively low doses of either buprenorphine (2 mg) or 

methadone (30 mg) for 3 weeks followed by a reduction over 4 weeks. There 

were no differences between treatment groups with respect to retention, 

symptom report, or reduction of illicit opioid use, although the outcomes 

for both groups were poor. Buprenorphine was less effective than metha-

done in its ability to attenuate the physiologic and subjective effects of a 

hydromorphone challenge. The short duration and low doses in the trial 

limited interpretation of the results.

In a 6-month randomized double-blind trial using higher doses of 

buprenorphine, Johnson and colleagues23 allocated participants to three 

treatment groups: 8 mg buprenorphine, 20 mg methadone, or 60 mg metha-

done. The 20 mg methadone group showed significantly poorer retention 

than the other groups, while there was no difference in retention between 

the buprenorphine and the methadone 60 mg groups. Buprenorphine treat-

ment yielded significantly more morphine-free urine results than either 

20 mg or 60 mg of methadone. The authors concluded that 8 mg bupre-

norphine was at least as effective as 60 mg methadone per day, and that 
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both were superior to 20 mg methadone in reducing illicit opioid use and 

maintaining patients in treatment.

Subsequently, Kosten and his colleagues reached less clear conclusions 

when they compared two relatively low doses of sublingual buprenorphine 

(2 mg or 6 mg) with methadone maintenance (35 mg or 65 mg).24 There was 

less illicit opioid use in the 6 mg buprenorphine group than in the 2 mg 

buprenorphine group, as demonstrated by urinalysis and patient self-

report. Continued opioid withdrawal symptoms in the 2 mg buprenorphine 

group suggested that on average, this is not an adequate maintenance 

dose. Participants in methadone treatment had better retention, more 

opioid-free urine samples, and better 3-week abstinence results than those 

in buprenorphine treatment. The authors and others25 were critical of the 

low buprenorphine doses used in the study, especially considering the 

suggestion of a dose–response relationship for buprenorphine. The fixed 

(rather than flexible) dose regimen also provided little information about 

the relative dose equivalence of buprenorphine and methadone.

Clearer conclusions were reached by Strain and colleagues, who used 

higher doses of buprenorphine in their 26-week study of buprenorphine 

and methadone dose-equivalence. They used a flexible dose regimen after 

initial stabilization on 8 mg buprenorphine or 50 mg methadone.26 Patients 

could increase or decrease their dose up to a maximum 90 mg metha-

done or 16 mg buprenorphine. The mean doses achieved were 8.9 mg 

buprenorphine and 54 mg methadone. There were no differences between 

buprenorphine and methadone in: the number of dose increases requested, 

participants completing the induction/maintenance phase, treatment 

retention, the number of opioid-positive urine samples, and compliance 

with medication and counseling. These data suggested that an 8 mg dose 

of buprenorphine was similar to a moderate dose of methadone.

Importantly, in a literature where replication is limited, Strain and 

colleagues repeated the same study design in a group of patients who 

were using both opioids and cocaine.27 This time, average daily doses 

were 11.2 mg of buprenorphine and 66 mg of methadone, with half the 

patients receiving the maximum dose possible (90 mg methadone or 16 mg 

buprenorphine). Again, both methadone and buprenorphine were equally 

effective in reducing illicit opioid use, in treatment retention, and in 

compliance with the attendance and counseling. Both groups showed 

significant decreases in cocaine-positive urines.
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In another fixed dose study, Ling and colleagues reached less clear 

conclusions when they compared 30 mg methadone, 80 mg methadone, 

and 8 mg buprenorphine doses in opioid-dependent individuals.28 The 

80 mg methadone dose was found to be superior to both 30 mg methadone 

and 8 mg buprenorphine in retaining patients in treatment, reducing illicit 

opioid use, and decreasing craving for opioids. The 30 mg methadone 

and 8 mg buprenorphine doses were largely equivalent, and there were no 

differences in the occurrence of adverse events. Ling and colleagues noted 

that 8 mg buprenorphine was not an optimal dosage, and that higher 

doses would probably provide a better outcome. They also noted the dis-

crepancy between their results and those of earlier research,23 and pointed 

out the need to use effective and flexible rather than pre-determined doses 

of buprenorphine.

Schottenfeld and colleagues used fixed doses to compare buprenorphine 

(12 or 4 mg) and methadone (65 or 20 mg) in a 6-month, double-blind 

clinical trial.29 They reported no significant differences in retention rates or 

cocaine use between treatment groups. Rates of opioid-positive toxicology 

tests were lowest for the 65 mg of methadone group followed by the 12 mg 

buprenorphine group, 20 mg methadone group, and 4 mg buprenorphine 

group.

Oliveto and colleagues also recruited opioid-dependent cocaine users 

in their 13-week study, and allocated them to desipramine hydrochloride 

(a tricyclic antidepressant) or placebo in addition to 12 mg buprenorphine 

or 65 mg methadone.30 There were no significant differences in retention 

between the four treatment groups. Analysis showed that opioid abstinence 

was obtained more quickly with methadone treatment and cocaine 

abstinence obtained more quickly with buprenorphine treatment. Opioid 

abstinence was obtained more quickly in patients with high plasma desip-

ramine levels regardless of opioid medication type. Buprenorphine was not 

considered more effective than methadone in reducing opioid use, and the 

authors agreed that more flexible dosing levels would assist in optimizing 

abstinence. Again, the problem of fixed doses was a limitation.

Flexible dosing was used in a study comparing thrice-weekly buprenor-

phine (16 to 32 mg on Mondays and Wednesdays, 24 to 48 mg on Fridays), 

thrice-weekly levomethadyl acetate (75 to 115 mg), high-dose daily metha-

done (60 to 100 mg), and low-dose (20 mg) daily methadone maintenance 

treatment.31 The retention in study treatment was significantly higher for 
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those receiving LAAM, buprenorphine, or high-dose methadone in 

comparison to low-dose methadone. LAAM, buprenorphine, and high-

dose methadone all significantly reduced illicit opioid use in comparison 

to low-dose methadone. The different treatments all had similar side-

effects and no toxic interactions with illicit drug use. Buprenorphine 

and high-dose methadone participants showed a trend towards higher 

rates of continuous abstinence than participants in low-dose methadone 

treatment. Thrice-weekly buprenorphine dosing showed approximately 

equivalent abstinence compared with daily methadone treatment and 

equivalent study retention to thrice-weekly LAAM, suggesting similar 

effects from the medications. This study largely replicated the earlier 

flexible-dose study results.

Like Strain and colleagues previously,27 Montoya et al recruited a 

sample of opioid- and cocaine-dependent participants in their randomized, 

double-blind study of four different buprenorphine dosing regimens.32 

Participants were allocated to 2 mg daily, 8 mg daily, 16 mg daily, or 16 mg 

on alternate days for 13 weeks. Participants in the 8 mg or 16 mg daily 

buprenorphine groups showed significant reductions in urine morphine 

and benzoyleconine levels during the 10-week maintenance period and 

the 16 mg group showed reductions in both opiate and cocaine use. There 

were no reductions in opiate use in participants receiving the lowest (2 mg) 

dose of buprenorphine. No significant group differences were found in 

treatment retention or adverse events. Nearly half of the participants 

experienced adverse events, and there was a trend towards higher adverse 

events in the 16 mg alternate-day dosing group, which may be attributed to 

withdrawal symptoms as opposed to toxic adverse events.

In another randomized, double-blind, double-dummy study of partici-

pants with concomitant cocaine and opioid dependence, Schottenfeld and 

colleagues allocated participants to daily buprenorphine or methadone.33 

Participants receiving methadone treatment were retained in treatment 

significantly longer over the 6-month study, and had longer continuous 

periods of drug-free urine tests in comparison to buprenorphine patients.

Overall, the results of these studies are contradictory; this apparent 

contradiction is due to the differing designs, especially the dosing approach 

(flexible to reflect clinical practice or fixed and unchanging in response 

to patient needs). However, the results suggested that buprenorphine at 

moderate doses could have clinical utility. Where flexible doses were 
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administered the issues of inadequate dosing were less marked, and the 

results of the two medications were more similar and consistent.

Clinical trials comparing buprenorphine tablet 
with methadone

All the studies reviewed in the previous section used the buprenorphine 

sublingual solution, while the current mono-buprenorphine product 

marketed for general clinical use is a sublingual tablet. A number of 

controlled studies have compared this formulation of buprenorphine 

with methadone.

A small Austrian study of buprenorphine tablet versus methadone 

employed a maximum dose of 8 mg buprenorphine and an 80 mg 

dose limit for methadone.34,35 Retention in the buprenorphine group (38%) 

was significantly less than in the methadone group (71%). This difference 

was attributed to the maximum dose of the buprenorphine tablet being 

set too low.35 Buprenorphine participants had significantly lower levels of 

opioid use than methadone participants.

Methadone retention was also reported as superior in a 6-week study 

by Petitjean and colleagues who used a flexible dosing regimen in their study 

of buprenorphine versus methadone maintenance.36 Mean doses were 

10.5 mg for buprenorphine and 69.8 mg for methadone. Retention rate 

was significantly better in the methadone group (90%) compared to the 

buprenorphine group (56%), possibly due to inadequate induction doses 

of buprenorphine. Survival analysis confirmed the significant difference in 

retention, and almost all of the buprenorphine patients who dropped out 

did so within the first 10 days, two thirds of them reporting withdrawal 

symptoms. Both treatment groups had similar illicit opioid and cocaine 

use, measured through urine samples.

A 6-month, fixed-dose Italian double-blind study36 compared 8 mg 

buprenorphine with 60 mg methadone and reported a non-significant 

trend in favor of methadone for retaining participants in treatment. Again, 

many of the drop-outs from the buprenorphine group occurred during the 

induction phase, which was relatively slow compared with other studies, 

and took over a week to reach a maximum daily dose of 8 mg buprenor-

phine. No significant differences were found between groups in heroin use. 

No significant differences between groups were noticed in the reporting of 
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adverse events. The non-significant trend to lower retention in the 

buprenorphine group might be explained by insufficient buprenorphine 

dosage or too slow an induction period, however the relevance of the result 

was limited by low recruitment to the study (n = 72).

Restricted doses of buprenorphine and methadone were used to comply 

with national guidelines in two Iranian studies by Ahmadi and colleagues. 

The first study compared 50 mg naltrexone, 50 mg methadone, and 5 mg 

buprenorphine over 6 months.37 Retention in methadone was found to be 

significantly better than both buprenorphine and naltrexone groups, and 

retention in buprenorphine was better than in the naltrexone group. No 

significant side-effects were reported for any of the medications.

The second Iranian study compared buprenorphine (1, 3, or 8 mg) 

with methadone (30 mg) in a double-blind, randomized trial over a period 

of 18 weeks.38 Retention at 18 weeks in the 8 mg buprenorphine group 

(68%) was significantly better than the 1 mg (29%) and 3 mg (46%) groups, 

and retention in methadone (61%) was significantly better than the 1 mg 

buprenorphine group. The authors suggested that better results may 

have been possible with higher medication doses or more psychosocial 

treatment.

A non-randomized, flexible dose study comparing buprenorphine (mean 

dose 9.2 mg) and methadone (mean dose 81.5 mg) found no differences in 

treatment retention between the two groups at 12 weeks.39 Methadone 

patients, however, did have significantly higher treatment retention in 

week 4, and buprenorphine patients had significantly lower rates of opioid- 

positive urines at week 12.

The largest comparison of buprenorphine versus methadone mainte-

nance so far was a randomized, double-blind, double-dummy study 

conducted in three Australian methadone clinics.40 The formulations of 

medications, flexibility in dose levels, and criteria for study discontinua-

tion (non-attendance after 5 to 7 days) reflected clinical practice. The first 

6 weeks of the 13-week study duration consisted of daily dosing for all 

participants, then buprenorphine participants were transferred to alternate- 

day dosing for the remainder of the study. Methadone treatment was 

significantly superior to buprenorphine in terms of retention. It was 

suggested that low doses during the buprenorphine induction phase 

could have led to earlier drop-out. No differences in illicit drug use 

were found between methadone and buprenorphine treatment groups, 
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85% of buprenorphine participants transferred to alternate-day dosing 

were maintained on this dosing schedule, and both methadone and 

buprenorphine maintenance were considered effective in treating opioid 

dependence.

Another Australian study by Lintzeris and colleagues compared buprenor-

phine versus methadone under naturalistic conditions in a randomized, 

controlled, open-label trial including treatment by general practitioners 

and community pharmacies.41 Treatment protocols followed the estab-

lished national guidelines: methadone patients had supervised dosing at 

pharmacies with one weekly take-away for stable patients; buprenorphine 

patients had daily supervised dosing at induction, but were permitted 

to change to alternate-daily or thrice-weekly dosing when stable. At 

12 months, there were no significant differences in treatment retention 

for either treatment group.

A study by Neri and colleagues compared methadone and buprenorphine 

in a 12-month randomized double-blind trial.42 Participants receiving 

methadone could receive a maximum of 100 mg and the majority of 

participants were on this dose. Buprenorphine tablets were dispensed 

at a mean dose of 10 mg/day for the first 3 weeks, a mean of 20 mg every 

second day for the next 2 weeks, and a mean of 30 mg every third day for 

the remainder of the study period. Retention in both treatment groups was 

high and not significantly different. Significantly more urine tests in 

methadone participants were positive for opiates than in buprenorphine 

participants. Fewer side-effects were also reported in buprenorphine 

participants. The authors concluded buprenorphine was a valid alternative 

to methadone treatment in opioid-dependent participants.

In Norway, Kristensen and colleagues43 conducted a randomized study 

comparing fixed 16 mg buprenorphine to flexible methadone (mean 

106 mg, range 80–160 mg). Retention in treatment after 180 days was better 

in the methadone group (85%) compared to the buprenorphine group 

(36%). The buprenorphine group had more opiate-positive urines (24% 

to 20%) and showed greater self-reported risk behavior and psychologic 

distress. The buprenorphine group rated better on physical health. The 

authors concluded that high-dose methadone should be the treatment of 

choice, but in cases where methadone is not tolerated buprenorphine may 

be an appropriate alternative. The appropriateness of comparing a fixed 

buprenorphine dose with a flexible methadone dose is debatable.
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A recent German study44 used flexible doses to compare methadone 

and buprenorphine. Mean doses at 6 months were 10.7 mg for the 

buprenorphine group and 49.1 mg for the methadone group. There was 

no difference in retention in the buprenorphine group (48%) compared 

to the methadone group (55%). Participants were allowed to transfer 

medications if they wanted and 8 patients from the buprenorphine group 

and 3 from the methadone group transferred medication. If these patients 

are excluded from the analysis, the retention remains the same between 

groups (54%). There was no significant difference between groups in terms 

of drug use.

Overall results from these studies show that methadone is superior to 

buprenorphine in retaining patients in treatment. Studies frequently 

showed equivalence between methadone and buprenorphine in terms 

of suppressing opioid use. Once again, it is acknowledged in many of 

the studies that adequate and flexible dose regimens and appropriate dose 

inductions may influence treatment outcome.

Placebo controlled studies

Johnson and colleagues were the first to compare buprenorphine treatment 

with a placebo control condition, rather than with methadone.45 Partici-

pants were randomly assigned placebo (n = 60), buprenorphine 2 mg (n = 60), 

or buprenorphine 8 mg (n = 30). The sublingual solution formulation was 

used. Analyses showed that buprenorphine participants spent a greater 

time on initial dose, requested fewer dose changes, used less illicit opioids, 

and rated dose adequacy higher than those on placebo, but that the two 

active medication groups did not differ from each other. This result is 

somewhat surprising given other results suggestive of a dose–response 

relationship for buprenorphine, but the failure to detect differences 

between the two buprenorphine dose levels may have been due to the 

short study period.

The second major placebo controlled trial was reported by Fudala 

and colleagues.46 Patients were randomly assigned to receive 16 mg of 

buprenorphine, 16 mg of buprenorphine combined with 4 mg naloxone, or 

placebo medication.46 The double-blind phase of the trial ran over a 4-week 

period. The number of urines negative for opiates were similar in the 

two active treatment conditions, but significantly lower in the placebo 
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group. As a result, the double-blind component of the trial was terminated 

early.

These authors then continued with an open-label phase wherein 

they examined the combination buprenorphine/naloxone therapy for 

adverse events. A total of 461 participants participated in this study. They 

found few and mild treatment-related adverse events, most commonly 

headache and symptoms of withdrawal, but little evidence of any signi-

ficant changes in liver function or hematology tests. These authors 

concluded that buprenorphine alone and in combination with naloxone 

are safe interventions to administer on an outpatient basis to opiate- 

dependent individuals.

In Norway, Krook and colleagues randomized opioid-dependent 

participants to either 16 mg daily buprenorphine or placebo on a waiting 

list for medication-assisted rehabilitation.47 Buprenorphine participants 

performed better than those receiving placebo on retention in treatment, 

reported opioid use, reported other drug use, and in well-being. No serious 

adverse events were reported in either treatment group.

A Swedish study by Kakko and colleagues randomized 40 opiate- 

dependent individuals who were ineligible for methadone maintenance 

treatment to either buprenorphine maintenance (fixed dose of 16 mg) 

or to 6 days of buprenorphine treatment followed by placebo maintenance 

treatment.48 Retention in treatment was significantly better in the bupre-

norphine group compared to the placebo group: all 20 patients receiving 

placebo dropped out of treatment within the first 2 months of the study, 

after urine analysis results showed drug use. In contrast, 1-year retention in 

the buprenorphine group was 75% and a mean of 75% of the urine 

analysis results was negative for all substances tested. Four participants died 

during the treatment period, all in the placebo group. Despite such high 

(20%) mortality in the controls, these participants did not fulfill Swedish 

criteria for entry into methadone programs, and buprenorphine was 

not yet available to patients outside of research studies due to regulatory 

problems.

Schottenfeld and colleagues conducted a double-dummy, double-blind, 

fixed-dose study of buprenorphine, naltrexone, and placebo in Malaysia.49 

Patients were randomly allocated to receive 8 mg buprenorphine (or match-

ing placebo) and 50 mg naltrexone (matching placebo) for the first week 

and 16 mg buprenorphine (or placebo) and 100 mg tablets of naltrexone 
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(or placebo) every Monday and Wednesday, and 24 mg of buprenorphine 

(or placebo) and 150 mg naltrexone (or placebo) on Fridays. Retention was 

significantly better for buprenorphine than both naltrexone and placebo. 

Buprenorphine was also significantly better than naltrexone and placebo 

in days to first heroin use, days to heroin relapse, and consecutive days of 

heroin abstinence. The authors concluded that buprenorphine mainte-

nance treatment is superior to naltrexone and placebo in retaining patients 

in treatment, sustaining abstinence, delaying the resumption of heroin use, 

and relapse.

An early study to assess the safety and efficacy of an 8 mg dose of 

buprenorphine50 used 1 mg buprenorphine as placebo compared to 4 mg, 

8 mg, and 16 mg in a 16-week study. The 1 mg group had significantly 

poorer retention (40%) compared to the 8 mg group (52%) and the 16 mg 

group (61%). The placebo group had significantly more positive urines 

than those receiving 8 mg. There was no increase in frequency of adverse 

events with increased dose.

All the studies comparing buprenorphine to placebo have shown 

buprenorphine to be superior to placebo.

Relevance and generalizability of the trial results

The results of the major trials of buprenorphine compared to methadone 

or placebo treatment suggest that buprenorphine is an effective mainte-

nance agent, with the caveat that adequate doses of buprenorphine are 

used and the induction period is rapid enough to relieve withdrawal 

symptoms. Buprenorphine is superior to placebo in terms of retaining 

patients in treatment and suppressing illicit opioid use. Overall the results 

show methadone to be superior to buprenorphine in terms of retaining 

patients in treatment and suppressing illicit opioid use.

The generalizability of these results must consider the buprenorphine 

formulation used. There is evidence that the bioavailability of the 

ethanol-based solution (predominantly used in early North American 

studies) is greater than the bioavailability of the marketed buprenorphine 

tablet formulation.20 Results from a small (n = 24) subject comparative 

study showed that the bioavailability of buprenorphine from the 

sublingual tablet was 70% of that from the sublingual solution.21
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The participants in the majority of trials have remarkably similar 

demographics. Approximately two thirds are male, they are generally in 

their early 30s, with a history of opioid use of a number of years (typically 

between 5 and 7 years), and they tend to be unemployed and use other 

drugs. It is important to recognize that opioid dependence is a chronic 

relapsing disorder and the most important clinical feature is dependence 

on opioid drugs. Differences across countries in study populations become 

less important than the fact that the individual is opioid dependent. The 

studies have been conducted in many countries with similar results. There 

is no reason to believe there should be any difference in efficacy or safety 

between international settings.

The experience in France is relevant here. Until the beginning of the 

1990s, very little pharmacotherapy for opioid dependence was available 

until there was recognition of the public health problems of opiate depen-

dence and the potential for infectious disease (such as HIV) spreading in 

injecting drug users. Once pharmacotherapy was introduced by the French 

Government, the number of patients in buprenorphine treatment expanded 

rapidly to approximately 74,300, with another 9,600 in methadone treat-

ment in 2001.51 It is now estimated that more than half of the estimated 

180,000 problem heroin users in France are being treated by about 20% of 

all physicians in France.52 While methadone is provided by registered 

clinics, all registered medical doctors are allowed to prescribe buprenor-

phine without any special education or licensing. Buprenorphine prescrip-

tions are filled at pharmacies for the patients to take the medication away. 

The medication is generally considered to be quite safe, although there 

have been deaths associated with buprenorphine use, particularly in cases 

where patients appear to have taken buprenorphine in combination with 

benzodiazepines53,54 or other opioids.55 Buprenorphine misuse and diver-

sion occur with reports suggesting that the intravenous diversion of 

buprenorphine may occur in up to 20% of buprenorphine patients in 

France.52 However, overall buprenorphine maintenance treatment in France 

has been associated with consistent public health, social, individual, and 

economic benefits.52 Contextual factors contribute to the uptake of 

buprenorphine treatment in France, including: the role of buprenorphine’s 

safety compared to methadone, the involvement of general practitioners 

compared to registered specialists, and the importance of the office-based 
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setting compared to the center-based, allowing for greater patient access 

to treatment and the French health system, which has universal medical 

coverage.52

Buprenorphine safety

Pharmacology of buprenorphine

Buprenorphine is an opioid derived from an alkaloid of morphine that acts 

as a partial agonist at the µ opioid receptor and an antagonist at the κ 

opioid receptor.56 These qualities mean that it has sufficient opioid activity 

to act as a maintenance treatment and it is also used successfully to help 

relieve the symptoms of opioid withdrawal.

Slow to dissociate from receptors, buprenorphine produces a long-acting 

response so that dosing regimens between daily and thrice-weekly adminis-

tration are possible. Once bound to the µ receptor, buprenorphine acts as a 

competitive inhibitor, producing a partial blockade of the actions of other 

opioids at that receptor. Strong binding of buprenorphine to receptors also 

means that it should take larger amounts of naloxone (an opioid antago-

nist) to successfully reverse the actions of buprenorphine. While this is sup-

ported in laboratory studies, clinical experience in Helsinki suggests that 

normal doses of naloxone were effective in managing 11 patients with 

buprenorphine overdoses.57

In both tablet and solution form, buprenorphine is given sublingually to 

avoid high first-pass metabolism through the gastrointestinal tract. The 

commercial preparation of buprenorphine is in tablet form and has a lower 

bioavailability than the solution, as demonstrated by the 8 mg buprenor-

phine tablet producing significantly lower mean plasma concentrations 

than that of the 8 mg buprenorphine liquid.58

Buprenorphine has a ceiling effect in high doses, and beyond therapeutic 

levels of approximately 12 to 16 mg per day,59 very little additional 

physiologic effect occurs. While methadone, a full opioid agonist, is capable 

of causing fatal respiratory depression in high doses, the ceiling effect of 

buprenorphine limits the extent of respiratory depression possible. For 

this reason, buprenorphine is considered to possess markedly greater 

safety in overdose than methadone, and is well tolerated in users who 

have detoxified from opioid use.2 Buprenorphine’s safety margin also 
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makes double dosing on alternate days a possible mode of treatment 

delivery in opioid-dependent patients.

Buprenorphine and benzodiazepines

Various drug interactions have important effects on the safety of buprenor-

phine. In particular, there have been a number of deaths recorded 

where patients have been found to have both benzodiazepines and 

buprenorphine found on toxicologic examination. Of 34 deaths in Paris 

where buprenorphine was detected, one benzodiazepine was also detected 

in 16 cases, two benzodiazepines were detected in four cases, and three and 

four benzodiazepines were both detected in one case each.60

It is likely that buprenorphine has a lower rate of death than a full 

agonist mixed with high-dose benzodiazepines. Australian research has 

shown clearly that most of the deaths attributable to full agonist opioids 

such as heroin and methadone involve alcohol and benzodiazepines.61 

It is, however, important to recognize that whilst buprenorphine alone 

is a relatively safe medication, when administered in combination with 

benzodiazepines or alcohol the safety margin may be decreased.

A small case series looking at the deaths of six known heroin abusers in 

two regions of France found buprenorphine and benzodiazepines detected 

in the blood samples of all bodies.54 Buprenorphine was found at higher 

than therapeutic levels in three bodies, and all benzodiazepines detected 

were in the therapeutic range. In a slightly larger case series of 20 French 

fatalities involving high-dose buprenorphine, all levels of buprenorphine 

detected in the blood were within or slightly over the therapeutic range.53 

All but one of the cases had concomitant psychotropic drugs detected 

(mostly benzodiazepines), but whether other drugs such as opioids were 

detected was not discussed.

It is clear from clinical practice that normal therapeutic doses of 

benzodiazepines and buprenorphine have been safely co-administered.

Lintzeris and colleagues examined co-administration of buprenorphine 

or methadone with single doses of diazepam within the therapeutic range 

and found minimal impairment in respiratory or other physiologic 

measures but significant effects in performance effects, with psychomotor 

changes being greater for methadone-maintained patients.62 These findings 

suggest that, although acute benzodiazepine use at therapeutic doses 
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seem safe for both methadone- and buprenorphine-maintained patients, 

they should be aware of the psychomotor changes and warned against 

driving or operating machinery. Lintzeris and colleagues also examined 

diazepam co-administration with methadone and buprenorphine under 

high doses and found high-dose diazepam significantly influenced response 

to methadone and buprenorphine, impacting on sedation, attention, and 

psychomotor skills. The authors suggest caution when prescribing high 

doses of benzodiazepines to this population.63

Other drug interactions

Levo-acetylmethadol (LAAM) was withdrawn as a treatment for opioid 

patients in 2003 due to QT prolongation and methadone has also been 

shown to prolong the QT interval.64,65 One randomized controlled trial 

that was conducted to compare LAAM, methadone, and buprenorphine 

found that patients receiving buprenorphine had significantly less QT 

prolongation than the other medications.66

HIV-positive patients often have conditions that place them at risk for 

QT prolongation. As opioid addiction and HIV co-occur, and patients may 

be on antiretroviral medication, this is an important issue for treatment. 

An investigation of five antiretroviral medications (efavirenz, nelfinavir, 

delavirdine, ritonavir, and lopinavir/ritonavir) in combination with 

buprenorphine naloxone found QT interval increases with buprenorphine 

naloxone in combination with either delavirdine or ritonavir, but not with 

the other antiretrovirals or buprenorphine naloxone alone.67

There is evidence to suggest that atanzanavir and antazanavir/ritonavir 

co-administered with buprenorphine may result in an increase in bupre-

norphine and metabolite concentration and require decreased doses of 

buprenorphine.68 Patients may need increased monitoring for opioid excess 

and doses may need adjustment.69

Mortality data

It has been recognized for a number of years that methadone (either 

alone or combined with benzodiazepines or alcohol) is associated with 

fatal overdose.70–73 Buprenorphine appears to have a greater safety 

profile than methadone, with deaths due to buprenorphine being rare. 
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French data form the majority of information about mortality associated 

with buprenorphine due to the longer history and widespread use of 

buprenorphine in France.51

Auriacombe and colleagues used overdose deaths, average estimated 

daily doses of methadone and buprenorphine in clinical practice, and 

quantity of medications sold in France to examine overdose deaths attrib-

uted to buprenorphine and methadone from 1994 to 1998.74 An estimated 

1.4 times more buprenorphine-related deaths than methadone-related 

deaths occurred, while there were 14 times more buprenorphine than 

methadone patients and greater restrictions for methadone patients. 

Buprenorphine is prescribed for up to a month at a time by general practi-

tioners with prescriptions filled at community pharmacies, whereas metha-

done is only available from specialist clinics, usually under supervised 

dosing. The yearly death rate for methadone was estimated to be at least 

three times greater than for buprenorphine, and the authors consider 

buprenorphine to be a safe alternative to methadone treatment, even under 

the relatively easy French access conditions.74 A later report mentions that 

opiate overdose deaths in France have decreased by 79% since buprenor-

phine was introduced in 1995.51

These reports are acknowledged to contain several possible sources of 

inaccuracy. Not all deaths are necessarily captured using these methods, 

and since treatment duration may not necessarily be the same, the inci-

dence of deaths may vary. Different treatment types may also attract patient 

demographics with different risks of mortality. Despite this, the authors 

estimate that biases are likely to be equally likely in methadone- and 

buprenorphine-related death data.

A retrospective data review conducted by Gueye and colleagues consid-

ered trends in number, mortality, and nature of severe opioid poisonings 

between 1995 and 1999 in north-eastern Paris and surrounding suburbs.75 

Data reviewed were obtained from a toxicologic intensive care unit (TICU), 

a pre-hospital emergency service, and coronial data. Coronial data do not 

include information on all deaths and only began testing for the presence 

of buprenorphine in 1998, so trend analysis was not possible. The number 

of people receiving buprenorphine treatment in the region was estimated 

from drug company sales figures.

From 1995 to 1999, the detection of buprenorphine in opioid poisons 

patients in the TICU increased from an average of two to eight occurrences 
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per year, coinciding with a decrease in opioid poisoning mortality from 

12 to 0% in the TICU and from 9 to 0% in the pre-hospital emergency 

service. Buprenorphine was detected in 19 of the 80 TICU poisonings 

cases and 10 of these had another opiate or opioid detected in addition to 

buprenorphine, and one (non-fatal) case of poisoning where buprenor-

phine was the only opioid detected. All cases of opioid deaths recorded had 

other drugs detected, and 9 of 13 deaths where buprenorphine was detected 

also had another opioid detected. Benzodiazepines were the most common 

non-opioid drug to be detected in the poisoning cases.75

From 1996 to 1999 there was a 2.7-fold increase in buprenorphine 

detection in the TICU data and a 2.6-fold increase in buprenorphine 

sales, supporting the hypothesis of the relative safety of high-dose 

buprenorphine treatment, in agreement with Auriacombe and colleagues.74 

When considering the lower availability of methadone in the region, 

methadone was detected in a greater proportion of poisonings than 

buprenorphine. The authors concluded that high-dose buprenorphine 

availability has not been associated with an inordinate number of severe 

poisonings or deaths.75

A retrospective study has considered forensic cases where buprenor-

phine or methadone was detected between 1997 and 2002 in Paris.60 

Data reviewed included pre-mortem, autopsy, police data, hospital data, 

and toxicologic analyses. It should be noted that not all fatal opioid deaths 

in Paris are referred to the coroner for toxicology, and limited data were 

available on the therapeutic and toxic ranges of buprenorphine. Some 

difficulty was noted in determining the role of substitution drugs in the 

death process.

In 5 years of deaths there were 34 cases where buprenorphine 

was detected and 35 cases where methadone was detected (of which 9 cases 

had both drugs). Of these fatalities, buprenorphine and methadone 

were judged to be directly implicated in 4 and 3 deaths respectively, 

and had a strongly plausible participation in the lethal process in 8 and 11 

additional deaths. In the 4 fatalities in which buprenorphine was 

implicated, 3 also had methadone and two to four other drugs detected; 

while the remaining fatality also had cocaine and alcohol detected. 

Buprenorphine was uniformly detected with other drugs (median number 

of other drugs detected was 4.5), and all but one methadone case was 

detected with other drugs (median number of other drugs detected 
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was 5). The authors also comment on the similar numbers of deaths 

where buprenorphine and methadone were detected despite the greater 

availability of buprenorphine in the country.60

In the 13 fatalities involving buprenorphine recorded at the Institute of 

Legal Medicine of Strasbourg between August 2000 and October 2001, 

mean values of buprenorphine detected in the post-mortem specimens 

were within the therapeutic range.76 Another small report discussed 11 seri-

ous overdoses in Helsinki where buprenorphine was involved between 

1996 and 2002.57 Plasma concentrations of buprenorphine were not mea-

sured and most information on drugs used was from self-report. Most cases 

of overdoses had concomitant use of other central nervous system depres-

sants, alcohol, or intravenous use of buprenorphine. Seven fatal overdoses 

in the UK where buprenorphine was the only drug detected at toxicology 

have been reported.55 Four deaths occurred by accident, two were suicides 

and one was undetermined causes.55

In a comparative review of Australian coronial records from 2000 to 2003 

one death attributed to buprenorphine was identified compared to 282 to 

methadone and 32 to oral naltrexone.77 The buprenorphine mortality rate 

was 0.02 per 1,000 episodes compared to the French estimate of 0.24 per 

1,000 patients.74 The authors note that as only a single death was detected 

caution should be used when comparing rates. Significant differences in 

buprenorphine mortality to methadone and naltrexone were not tested.

Severe adverse events

Serious adverse events (SAEs) have been defined as any untoward medical 

occurrence that results in death or persistent or significant disability/inca-

pacity; is life-threatening; requires in-patient hospitalization or prolonga-

tion of existing hospitalization; or is a congenital anomaly or birth defect.78 

In a longitudinal study using data from 12 clinical trials and 1244 partici-

pants, Digiusto and colleagues reported on the incidence of SAEs during 

and after trial treatment.78 These trials formed part of the Australian 

National Evaluation of Pharmacotherapies for Opioid Dependence (NEPOD) 

studies and investigated naltrexone, LAAM, methadone, and buprenor-

phine interventions. Five heroin overdoses occurred in the buprenorphine 

groups, all of which occurred during treatment. Similar numbers of SAEs 

occurred in the methadone and buprenorphine treatment groups. 
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In another study of 8 mg buprenorphine solution, low-dose methadone, 

and high-dose methadone for a duration of 1 year, no severe adverse effects 

attributable to buprenorphine occurred.28

Adverse events

A number of studies have examined adverse events experienced by 

participants. In one US study, opioid-dependent participants (n = 225) were 

randomized to either 8 mg daily buprenorphine solution, 30 mg daily 

methadone, or 80 mg daily methadone in a double-blind manner for 52 

weeks.28 Although the authors did not believe the 8 mg buprenorphine 

dose was optimal, adverse events were about equally represented in all 

three groups, except for low-dose methadone patients experiencing 

significantly more nausea that either of the other two groups.

A study of 1, 4, 8, or 16 mg daily doses by Ling and colleagues79 was 

primarily designed to consider differences in outcomes between 1 and 8 mg 

daily dosing groups. No increase in adverse event frequency was noted 

in the 8 mg group in comparison to the 1 mg group, and adverse events 

were those commonly seen in opioid-treated patients. Thirty-one percent 

of all buprenorphine patients experienced headaches, but there were no 

differences between the study groups.

In a small, 6-week, double-blinded, randomized study of flexible dosing 

of buprenorphine tablets versus methadone maintenance, Petitjean 

and colleagues reported that the frequency of most adverse events was not 

different between treatment groups, although methadone recipients 

reported significantly more sedation than buprenorphine recipients.36 

Thirty-three percent of those receiving buprenorphine reported headaches, 

but this was not significantly different from the 23% of the methadone 

group experiencing headaches,36 and similar to the rate of headaches 

reported previously.79

The issue of buprenorphine and liver function needs to be better studied 

as some indications of hepatic toxicity suggest caution.

Dose levels

Ling and colleagues compared different fixed daily doses (1, 4, 8, or 16 mg) 

of buprenorphine solution in this large randomized, double-blind trial 

involving daily dosing and weekly counseling.79 Retention in treatment 
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was significantly better in the 16 mg group (61%) and the 8 mg group (52%) 

than the 1 mg group (40%). Log-rank tests also confirmed that time to 

drop-out was significantly less in the 1 mg group than either the 8 mg or 

16 mg groups. Illicit opioid use, opioid craving, and global ratings were all 

significantly better in the 8 mg dose than the 1 mg dose, however the study 

was not designed to detect significant differences between the 8 mg and 

16 mg doses.

An Iranian research group led by Ahmadi and colleagues has also 

investigated lower dose levels of buprenorphine by randomizing patients 

to double-blind daily administration of 1, 3, or 8 mg of buprenorphine 

tablets for 1 year.80 There was a significant dose-dependent effect on 

retention in treatment. Twelve-month treatment retention was 27% for 

the 1 mg group, 60% for the 3 mg group, and 78% for the 8 mg group. 

It should be noted that the maximum daily dose permitted in Iran at the 

time of this study was 8 mg.

Frequency of dosing

A number of randomized controlled studies have demonstrated the 

apparent safety and efficacy of alternate-day and less frequent buprenor-

phine dosing. A small (n = 13), randomized, double-blind, daily versus 

alternate-daily buprenorphine cross-over study was conducted by Amass 

and colleagues. The majority of measured effects did not differ significantly 

between alternate and daily dosing, participants rarely detected dose 

increases, and no adverse reactions to the dosing procedures were detect-

ed.5 A larger study (n = 99) randomly assigned participants in a double-blind 

manner to daily 8 mg or alternate-daily 8 mg buprenorphine solution over 

11 weeks after a 4-week lead-in period.6 Despite doses of buprenorphine 

not being doubled for the alternate-day dosing group, no significant 

differences were noted between groups on retention, opiate-positive urine, 

clinical attendance, dose adequacy, withdrawal symptoms, or cocaine- 

positive urines.

Consistent results came from a small (n = 18) cross-over randomized study 

that compared open daily dosing, blind daily dosing, blind alternate-day 

dosing, and open alternate-day dosing.81 Alternate-day dosing used double 

the daily dose on Mondays, Wednesdays, and Fridays, and a single dose 

on Sundays. Maintenance doses were determined in the first week and 
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cross-overs began on the 14th day. Participants were paid for clinic atten-

dance and opioid abstinence so drug use and retention outcomes were influ-

enced by this. Acceptability and safety were similar in alternate and daily 

dosing, and alternate-day dosing was preferred in the 7 participants receiving 

two cycles of treatment. No adverse reactions were noted in doubling the 

dose for alternate-day dosing, although ratings of withdrawal, feeling ‘sick’, 

and sedation were slightly lower in daily rather than alternate dosing.

Bickel and colleagues compared buprenorphine solution daily, second, 

or third daily to see if triple the maintenance dose could be administered 

without complications.82 This was a small sample (n = 16) double-blind, 

placebo-controlled cross-over study running for 3 weeks after a 2-week 

induction period onto buprenorphine. No significant differences on measures 

of agonist effects, adverse reactions, or excessive opioid intoxication between 

the doses were noted. The results suggest that tripling the dose is safe and 

only results in minimal withdrawal complaints.

Schottenfeld and colleagues considered opiate-dependent patients 

randomly allocated to daily or thrice-weekly dosing at fixed double-blind 

doses of 34 mg/70 kg (Fridays and Sundays) and 44 mg/70 kg (Tuesdays) 

after a 3-day induction onto buprenorphine.83 Thrice weekly dosing was 

comparable in efficacy, retention, and drug use to daily dosing. No adverse 

medication effects were reported and the medication was well tolerated. 

Some increased cocaine use occurred, but this was not different between 

the treatment groups. Substantial decreases in illicit opioid use occurred in 

both treatment groups.

In a randomized double-blind study of participants receiving either thrice- 

weekly (16 mg Monday, Wednesday and 24 mg Fridays) or daily (8 mg) 

buprenorphine for 12 weeks, no significant differences were found in treat-

ment retention.84 However, there were significantly more opioid-positive 

tests in the thrice-weekly dosing participants (58.5%) than in the daily 

dosing participants (46.6%). Only eight participants reported adverse 

effects including constipation, nausea, and asthenia, and adverse effects 

did not differ significantly between treatment groups. The authors men-

tioned insufficient buprenorphine doses and fixed dosing levels as possible 

limitations of the study, and advise daily buprenorphine dosing at least at 

the start of maintenance treatment.

A 24-week clinical study using buprenorphine solution at doses of 

4, 8, 10, or 12 mg randomized participants to daily, 3, or 2 days per week.85 
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Participants presenting three times a week received double doses on 

Monday and Wednesday and a triple dose on Friday. Participants present-

ing twice a week received quadruple their dose on Monday and triple 

their dose on Fridays. The authors noted that all dosing regimens had 

comparable efficacy in terms of treatment retention, opioid abstinence, 

and reductions in HIV risk behavior.

A study comparing three dosing regimens – daily the maintenance dose 

every 24 hours, triple the maintenance dose every 72 hours, and quintuple 

the maintenance dose every 120 hours – found that opioid withdrawal 

symptoms increased significantly during the every fifth day dosing regimen, 

suggesting that the maximum duration of action of buprenorphine is less 

than 5 days.86 Another study87 comparing quintuple and sextuple the main-

tenance dose every 5 days also found significant withdrawal after 96 hours, 

indicating dosing every 5 days is not recommended.

In summary, the trials suggest alternate-day dosing is possible with 

many patients. However, experience in real clinical practice may suggest 

that not all patients cope with this form of dosing. It is important to have 

treatment flexibility and to not simply endorse mandatory alternate-day 

dispensing for all clients. Up to one third of patients will likely prefer 

daily dispensing of this medication, despite the increased need for clinic 

attendance.

Buprenorphine/naloxone combination product

The abuse potential of buprenorphine has been acknowledged since its 

introduction.88 There have been reports of buprenorphine diversion and 

injection from many countries,89–93 with reports of significant associated 

infection. In response to this misuse, a combination tablet was developed 

which includes buprenorphine and naloxone in a 4:1 ratio. The combined 

buprenorphine/naloxone product is specifically designed to reduce the 

extent of misuse of the medication by injection, and to reduce diversion 

of it to illicit drug users outside treatment. The 4:1 ratio preserves the 

therapeutic effects of buprenorphine and minimizes the opiate antagonist 

effects of naloxone when taken sublingually, but if injected it precipitates 

withdrawal.94

The safety, efficacy, and dosing capabilities of the buprenorphine/

naloxone sublingual tablet is reportedly the same as the buprenorphine 
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tablet.7 However, comparison studies of mono buprenorphine and the 

combination buprenorphine/naloxone products are limited. The only 

direct comparison randomized controlled trial was the 4-week study by 

Fudala and colleagues, which concluded 16 mg buprenorphine and 16 mg 

of the buprenorphine/naloxone combination therapy were superior to 

placebo and similar in terms of efficacy and safety.46

An Iranian study95 compared the combination product to placebo by ran-

domly assigning 35 patients to either 1 mg, 2 mg, or 4 mg sublingual 

buprenorphine/naloxone for 17 weeks. The retention in the 4 mg group 

(62.9%) was significantly better than the 1 mg group.

Following involvement in a clinical trial of buprenorphine/naloxone and 

counseling96 participants were followed up for 2 to 5 years.97 Comparable to 

results of clinic-based methadone treatment, 38% of patients were retained 

in treatment at 2 years. No serious adverse events related to buprenorphine/ 

naloxone occurred.

A retrospective study in Finland that involved switching 64 patients from 

buprenorphine to the combination product98 found that the majority 

(91%) switched to the same dose of buprenorphine/naloxone. One patient 

discontinued buprenorphine/naloxone due to adverse events during the 

transfer, and 5 discontinued during the 4-month follow-up. Over a quarter 

reported adverse events within the 4-month follow-up period and over 

half of the patients requested dose reductions. The authors suggest that 

the adverse events could be related to higher buprenorphine serum levels. 

At 4 months 26 patients (40%) remained in buprenorphine/naloxone treat-

ment. They concluded that when patients are transferred from high-dose 

buprenorphine (>22 mg) to the combination product dose adjustments 

may be required.

There have been reports that the use of the combination product may 

require higher doses than the monotherapy at low doses,99 although the 

available studies suggest equal potency.100

A Swedish randomized study examined a stepped care into treatment using 

buprenorphine/naloxone compared to conventional methadone mainte-

nance.101 It was a flexible-dose study with a double-blind induction phase 

followed by a maintenance phase where patients could request a dose 

increase every 2 weeks. Patients already receiving 32 mg of buprenorphine 

were switched to methadone. At 180 days, of the 48 patients allocated to 

buprenorphine naloxone 17 remained on buprenorphine/naloxone (35%) 
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with 20 (41%) switching to methadone maintenance. In the methadone 

group 38 were retained in treatment (79%). The mean buprenorphine/

naloxone dose was 29.6 mg and the mean methadone dose was 111 mg 

for those who switched from buprenorphine/naloxone and 110 mg for 

those in the methadone group. The proportion of drug-free urines increased 

over time for both groups. The authors concluded that the outcomes for 

stepped treatment and methadone maintenance treatment were similar. 

They noted that the retention outcomes were high and suggested that the 

flexible dosing and comparatively high doses may have contributed to 

the results.

There have been reports of misuse of the combination product. Alho and 

colleagues102 surveyed an untreated population through a needle exchange 

program to examine the abuse of buprenorphine and the buprenorphine/

naloxone combination product in Finland. Almost three-quarters of the 

sample reported that buprenorphine was their most frequently injected drug. 

About two-thirds of the sample of 176 had tried injecting buprenorphine/

naloxone and of those who tried it, two-thirds repeated injection with 

some reporting regular injection. Respondents were asked to compare the 

experience of injecting the combination product with injecting buprenor-

phine. Of the 107 respondents, 80% reported the injection of the bupre-

norphine combination product as a ‘bad’ experience and 20% reported it as 

similar to their experience with injecting buprenorphine. The street price 

for buprenorphine was reportedly higher than the combination product, 

indicating a higher value among users. Although the authors conclude that 

results should be considered tentatively due to the response rate and study 

design, the study provides evidence that misuse of the combination product 

occurs.

An Australian study randomly allocated participants to observed or 

unobserved administration of buprenorphine/naloxone. All participants 

had weekly clinical interviews but the unobserved group were given weekly 

take-home medication. The study found that retention and heroin use were 

not significantly different. Treatment with close clinical monitoring but 

no observed dosing was significantly cheaper and therefore more cost-

effective.103 A follow-up from this study found that there was a high drop-

out rate for unstable participants to attend for observed dosing. There was 

a greater tendency for participants who had been initially allocated to 

unobserved dosing but were then required to attend for observed dosing 
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due to instability to drop out.104 The authors conclude that it may be 

better to initiate treatment with observation and then select unobserved 

treatment for those responding well. Restricting access to unobserved dosing 

may limit diversion.

Comparison studies are limited and therefore it is unknown to what 

extent the combination product limits diversion while maintaining reten-

tion. It is advised in individuals or situations in which diversion is an issue, 

consideration should be given to increasing supervision, adjusting doses or 

switching treatment.105

Conclusions

Role of buprenorphine

Buprenorphine has the potential to take on a major role in the manage-

ment of opioid dependence. Buprenorphine is a medication with unique 

features that make it a useful addition to the current approaches to manag-

ing opioid dependence. The place of buprenorphine is as a ‘gateway’ inter-

vention, given the evidence that it is able to be used as an effective 

withdrawal medication, or that it can be used for maintenance therapy. 

Buprenorphine has demonstrated effectiveness in retaining patients in 

treatment and suppressing illicit opioid use. It appears that the partial 

agonist buprenorphine is not as effective as methadone maintenance 

treatment in retaining patients in treatment but is similar to methadone 

in terms of reducing illicit opioid use.

Safety profile

Buprenorphine also appears to possess markedly greater safety in overdose 

among opioid-exposed individuals than methadone, since it produces rela-

tively limited respiratory depression, and is extremely well tolerated by 

non-dependent humans who have had some experience with opioids in 

the past.2 The safety margin means that it has the potential for alternate- 

day dosing (i.e., double dosing on alternate days). Utilization of an alternate-

day dosing regimen may provide a significant advantage over methadone 

as a maintenance medication in terms of patient convenience, risk of diver-

sion of take-home doses, and possibly in terms of the economic costs of 

treatment delivery.
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Likely doses

It appears that the appropriate daily doses of this medication will be 

between 12 mg and 16 mg of buprenorphine. A higher (double) dose seems 

likely to be required for alternate-day dosing. The maximum daily dose is 

likely to be no more than 24 mg per day for the great majority of patients. 

At these doses, there is no evidence of adverse events and, as noted earlier, 

the medication appears to be markedly safer than full agonists, with a lower 

risk of overdose death. Nonetheless, there are drug interactions relevant to 

the use of buprenorphine in the management of patients with opioid 

dependence. In particular, there have been deaths recorded where patients 

have been found to have high levels of benzodiazepines and to have 

buprenorphine found on toxicology examination.

Reducing diversion and misuse

Related to the safety issue is the possible misuse of buprenorphine. In some 

countries there have been reports of widespread injecting of buprenor-

phine. In response, a buprenorphine/naloxone combination has been 

developed. The combined buprenorphine/naloxone product is specifically 

designed to reduce the misuse of the medication by injection, and to reduce 

diversion of it to illicit drug users outside treatment. Injection of dissolved 

buprenorphine/naloxone tablets will result in an acute withdrawal state 

(by the action of the antagonist naloxone), and this potential should 

discourage inappropriate self-administration by injection. Comparison 

studies are limited and therefore it is unknown to what extent the 

combination product limits diversion while maintaining retention.

Summary

While methadone maintenance is a widely used medication for the man-

agement of opioid dependence, there is a large pool of untreated individu-

als. There is reasonable information to suggest that many of these 

individuals do not wish to enter methadone treatment because of their 

negative perceptions of it and particularly because of their belief that they 

may become dependent on it. Buprenorphine has the potential to bring 

many of these patients into treatment and to provide them with some 
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assurance that the level of dependence that they will develop on buprenor-

phine will not be as great as that on full agonists such as methadone. Given 

the prevalence of opioid dependence, the limitations of methadone (even 

though it is an efficacious treatment), and the evidence that buprenorphine 

exerts positive effects on opioid users, it seems that buprenorphine is a 

useful maintenance agent. It may have a place in some countries, depend-

ing on attitudes to full agonists such as methadone, and depending on cost 

factors. It is an important addition to the range of pharmacotherapeutic 

responses to the opioid-dependent population. 
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Treating heroin 
dependence with 
diamorphine 
(pharmaceutical heroin)
Gabriele Bammer

Introduction

Treating dependence with the drug of dependence may seem like an odd 

notion, but has, in fact, been practiced for some dependencies since the 

early 1900s. Most documentation of these initial practices comes from 

the United States of America and the United Kingdom.1,2 Diamorphine 

(pharmaceutical heroin) prescribing became illegal in the US after 

19191 and fell out of favor in the UK in the late 1960s.3 The advent of 

HIV/AIDS in the 1980s provided a stimulus for re-examining diamorphine 

prescription.4,5 This was in response to recognition that unsafe injecting 

practices placed illicit drug users at heightened risk of contracting 

HIV/AIDS, and also that getting users into treatment markedly reduced 

unsafe practices. Interest in diamorphine prescribing has also come from 

those who have advocated innovation in drug treatment and policy. While 

other short-acting opioids, such as morphine, codeine, and fentanyl, and 

other injectables, such as injectable methadone, have also been suggested 

as possible treatments and used in some countries, the focus of this 

review will be on diamorphine, as considerable evidence on this treatment 

option has been amassed in recent years.

This chapter draws predominantly on the relatively recent Swiss and 

Dutch clinical trials of diamorphine, and to a lesser extent on assessment 

of the long-standing British experience, which allows registered specialist 
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prescribing of diamorphine as a standard practice (this is extensively 

reviewed elsewhere).2,6 It does not draw on the more recent clinical trials 

from Germany, Spain, and Canada. An early Cochrane review7,8 found that 

there were few eligible studies and that non-comparability meant that 

definitive conclusions could not be arrived at; however, this should be 

remedied when the results of further trials are added.

This review begins by examining the context of diamorphine prescrib-

ing, including the legal constraints; the social and treatment environ-

ment; and the way treatment is provided. It then moves on to examining 

the evidence for the effectiveness and cost-effectiveness of diamorphine 

prescribing. The third section examines risks associated with diamorphine 

prescription.

The context of diamorphine prescribing

The prescription of diamorphine is more constrained than is the case for 

other pharmacotherapies and this affects its use in clinical trials and in 

practice. A brief review of the legal limitations is therefore presented. From 

the early 1900s to the 1960s, treatment options for heroin dependence, 

especially pharmacotherapies, were very limited. That is no longer the case, 

so that the wider availability of other treatments influences who is likely to 

be suitable for diamorphine treatment. This is also briefly discussed. Finally, 

the potential risk of diversion of diamorphine to the illegal market is great 

and must be considered in the provision of clinical services. This has to be 

counter-balanced by the treatment aim of effectively reintegrating treat-

ment clients into society. The way these conflicting objectives have been 

dealt with in the UK, Switzerland, and the Netherlands is discussed, along 

with what has been learnt from those experiences about dosing and routes 

of administration.

Legal constraints

Two international treaties significantly circumscribe the conditions under 

which diamorphine can be prescribed:

the Single Convention on Narcotic Drugs, 1961, as amended by the • 

1972 protocol; and
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the United Nations Convention Against Illicit Traffic in Narcotic Drugs • 

and Psychotropic Substances, 1988.9

The most significant aspect of these Conventions is that they ‘limit 

exclusively to medical and scientific purposes the production, manufac-

ture, export, import, distribution of, trade in, use and possession of drugs’ 

(Article 4 of the Single Convention).9 In addition, the Single Convention 

requires countries to report to the International Narcotics Control Board 

on the quantities of narcotic drugs required and actually used.9

Significant pressures are placed on countries to abide by both the 

spirit and letter of these conventions. The UK was the only country 

which permitted doctors, albeit a small number, to continue to prescribe 

diamorphine after the 1961 Convention was introduced. The more recent 

clinical trials in Switzerland and the Netherlands have had both medical 

and scientific rationales in keeping with the Conventions.

Social and treatment milieu

The social and treatment milieu in which diamorphine prescription 

takes place affects both its acceptability and its outcomes. Given that 

there are now a number of pharmacotherapies (methadone, buprenor-

phine, naltrexone, and, to a lesser extent, levo-alpha-acetylmethadol 

[LAAM]) and other treatment approaches for heroin dependence, it is 

generally agreed that diamorphine prescription is a treatment of last 

resort. There is some evidence to support this stance:

In both the Swiss and the Dutch trials, the demand for diamorphine • 

treatment was not as high as anticipated, with some available treatment 

places remaining vacant. In the Dutch trials only 549 of the 750 

available trial places were filled.10 It is not clear if users were put 

off by the restrictions associated with being in a research study, by 

diamorphine as treatment, or by treatment per se.

Results from the UK suggest that a high proportion (36%) of those • 

attracted to treatment with injectables may prefer methadone to 

diamorphine.11 Injectable methadone has been available for many years 

in the UK and familiarity with the pharmacotherapy may be important. 

In Switzerland, where injectable methadone was introduced at the same 
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time as diamorphine, its acceptability was low.12 This was also the case 

for injectable morphine.

In the Geneva arm of the Swiss trials, oral methadone maintenance • 

was found to be more attractive than diamorphine for many of those 

clients who were put on a 6-month waiting list before having access to 

diamorphine treatment. During that time they received oral methadone 

and at the end of the waiting time, only 38% (9 people) took up the 

diamorphine option.13 It is noteworthy that, prior to the expansion of 

all treatment options which occurred at the time of the diamorphine 

trial, methadone maintenance was not widely available in Geneva. This 

suggests that the demand for diamorphine prescription can be reduced 

if a sound array of other options is in place.

While not conclusive, all of these results support the current approach to 

diamorphine prescription, which is that other effective and less expensive 

treatment options should be widely available and offered first.

As well as this generally agreed criterion for client suitability and treat-

ment milieu, diamorphine is also largely seen as an adjunct both to other 

pharmacotherapies and to non-pharmacologic options, rather than a 

replacement for them. This, in turn, influences how clinical trials are con-

ducted. Nowadays, it makes little therapeutic sense to assess diamorphine 

in standard phase 3 clinical trials, where the new treatment (diamorphine) 

is evaluated against the current gold standard (in this case oral methadone). 

In clinical practice, diamorphine would not replace a long-acting therapy 

like methadone, but might be used in conjunction with it. The most 

common alternative design for a ‘phase 3’ randomized controlled trial is 

therefore to examine methadone plus diamorphine versus methadone 

alone. This was the design used in the Dutch trials. Some would also argue 

that ancillary treatments like counseling and occupational therapy should 

be provided, given that they are known to be helpful. Assessment of 

diamorphine therefore has to balance scientific rigor against clinical 

realities. A scientifically rigorous trial aims to minimize the number of 

confounders so that both the comparison and its interpretation are straight-

forward. However, this often has limited real-world applicability. A trial 

that mimics ideal clinical conditions generally does not allow the separate 

contributions of different pharmacotherapies and adjunct treatments to be 

easily assessed. This was the case with most of the Swiss trials.
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Having said this, it is worth pointing out that there has been one 

trial which can be viewed as a phase 3 trial, namely the 1970s trial under-

taken by Hartnoll and colleagues14 in the UK. Although oral methadone 

was already available then, the trial can be seen as comparing the best avail-

able treatment at that time, injectable diamorphine, with the new treat-

ment, oral methadone, not the other way round. The authors also point 

out that it was a trial of a confrontational versus a non-confrontational 

approach. All participants came into treatment requesting injectable 

diamorphine. Some were given the treatment modality they requested 

(non-confrontational), whereas others were given oral methadone (confron-

tational). In the event, the results were equivocal. Those receiving a 

prescription for diamorphine tended to stay in treatment but continued 

to inject and use illicit drugs, although in smaller amounts than before 

entering treatment. Those receiving oral methadone went to one extreme 

or the other: either they became abstinent or nearly so, or they continued 

to be heavily involved in drug use (using more than the diamorphine 

group) and dropped out of treatment. The point being made here is that 

the context in which a trial occurs influences the kind of scientific design 

that is possible and also the results that are achieved.

The diamorphine treatment service

As outlined above, the manner in which diamorphine prescribing takes 

place is governed by two countervailing concerns. On the one hand, 

service provision aims to ensure that the prescribed diamorphine is 

effective as treatment, and not simply as another source of mood-altering 

substance, and at the same time entry of prescribed diamorphine onto the 

illegal market is prevented. On the other hand, service providers aim to 

normalize treatment for illicit drug use, so that users not only have a range 

of treatment options, but that they are accessible and attractive.

The 1960s experience in the UK showed that unrestricted and poorly 

regulated prescribing and dispensing by medical practitioners and pharma-

cists could contribute to the entry of diamorphine to the illegal market and 

lead to disenchantment among service providers about their therapeutic 

role.3 This also showed that, even if only a small number of prescribers 

behave inappropriately, it can create an environment and expectations 

that bring the whole system into disrepute. One way of overcoming this is 
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through careful regulation and monitoring. Another is to prescribe 

and dispense through clinics, where the pharmacotherapies are also 

administered.

A major, and under-recognized, contribution of the Swiss trials was that 

they demonstrated a workable clinic-based system for prescribing, dispens-

ing, and administration. This system has been able to maximize the 

effectiveness of diamorphine as treatment and virtually eliminate any con-

tribution to the illegal drug market, but at a cost of reducing normalization 

of treatment. This system of service provision has largely been used in the 

Dutch, German, Spanish, and Canadian trials.

In general, this system has restricted opening hours, usually for 

2 to 3 hours, two or three times per day. Patients are carefully supervised to 

prevent drugs being brought into or taken out of the clinic. Strenuous 

accounting and monitoring procedures prevent staff diversion and 

enhanced security limits the possibility of break-ins and robbery. Cleanli-

ness and safe practices are emphasized. Doses are carefully regulated. 

Take-away diamorphine is not available, but oral methadone is provided 

to prevent withdrawal overnight. Medical treatment and psychosocial 

therapies are available to help reintegrate users into society.

Examination of the detail of service provision, in the Swiss and Dutch 

trials in particular, has provided insights into:

workable routes of diamorphine administration, and• 

appropriate doses of diamorphine, depending on the route of adminis-• 

tration and the adjunct pharmacotherapies used.

Routes of diamorphine administration

Most diamorphine administration in the Swiss trials was by injection. 

Diamorphine cigarettes were developed, but were found to be relatively 

ineffective, with 90% of the diamorphine being destroyed by the burning 

process.12 Given that illegal heroin is mostly administered by injection in 

Switzerland, this was not a major problem, although it did severely restrict 

the ability to move trial participants to a safer route of administration.

However, inhalation (‘chasing the dragon’), rather than injection, was the 

most common route of self-administration in the Netherlands, being prac-

ticed by 75–90% of heroin users by the late 1990s.15 An effective method of 

producing inhalable diamorphine therefore had to be devised.16
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The Swiss also undertook pilot studies of immediate- and slow-release 

diamorphine tablets,17 diamorphine capsules, diamorphine suppositories, 

a liquid inhalation aerosol, and a powder inhalation aerosol. Limited 

information about these can be found in the book by Uchtenhagen and 

colleagues.12 There were also Dutch studies on various preparations.18

Appropriate doses of diamorphine

An important service provision challenge was to determine the doses of 

diamorphine which should be prescribed, depending on whether the drug 

was administered by injection or inhalation, and depending on treatment 

with adjunct pharmacotherapies. In the Swiss trials, participants had the 

option of using diamorphine as the only pharmacotherapy, whereas in the 

Dutch trials diamorphine was always prescribed in conjunction with oral 

methadone.

Both the Swiss and the Dutch trials showed that the doses prescribed 

could be successfully stabilized. In the Swiss trials, the average dose of 

injectable diamorphine was 474 mg (SD = 206 mg; median: 460 mg, 25th 

percentile: 340 mg, 75th percentile: 600 mg).19 As methadone was pre-

scribed on an as-needs basis, this varied from participant to participant. On 

average, participants received methadone on 30% of trial days; the average 

dose was 53 mg (SD = 44 mg; median: 40 mg, 25th percentile: 30 mg, 75th 

percentile: 75 mg). In the Dutch trials, where diamorphine was coprescribed 

with methadone, the average daily diamorphine dose among treatment 

completers was 549 mg (SD = 193 mg) in the injecting trial and 547 mg 

(SD = 174 mg) in the inhaling trial. These diamorphine doses were supple-

mented with an average dose of 60 mg (SD = 17 mg) of oral methadone 

and 57 mg (SD = 18 mg) of oral methadone in the experimental groups of 

the respective trials and 71 mg (SD = 24 mg) and 67 mg (SD = 23 mg) in the 

control groups. Put another way, in the Dutch trials, participants who 

completed treatment visited the clinics 2.1 times per day and used 260 mg 

of diamorphine per visit with an average dose 548 mg of diamorphine 

per day.20

Comparison of the prescribed doses in the Swiss and Dutch trials sug-

gests that making oral methadone available on request (as in Switzerland), 

rather than mandatory (as in the Netherlands), reduces the dose of 

diamorphine needed to produce stabilization. Even more noteworthy is 
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comparison of the doses prescribed in the Swiss and Dutch trials with 

those prescribed in the UK, which are considerably lower. Metrebian and 

colleagues21 surveyed prescribers and found that the median minimum 

daily dose was 90 mg (range 5 mg to 500 mg) and the median maximum 

daily dose was 350 mg (range 60 mg to 1500 mg). As Carnwath and Merrill22 

point out, much more work on appropriate doses and on dose equivalence, 

especially between diamorphine and methadone, is needed.

Effectiveness and cost-effectivenesss

There are three broad classes of outcomes that are of interest. First is 

retention in treatment, which is a prerequisite for treatment to be effective. 

Second is a reduction in or cessation of illicit drug use. Third is reduction in 

harmful behaviors and other negative consequences associated with illicit 

drug use, particularly criminal behavior, exposure to HIV/AIDS and other 

blood-borne infections, other health problems, and social dislocation. The 

importance of these three classes of outcomes is not usually differentiated 

in evaluations of diamorphine and other treatments, although more 

emphasis is placed on the distinction by commentators, policy makers, 

and the broader community, who often have a particular interest in the 

achievement of abstinence.

This section begins with a brief overview of the Swiss and Dutch trial 

designs and a synopsis of the conclusions about effectiveness and cost-

effectiveness. It then examines in more detail (a) retention in treatment, 

(b) effects on illicit drug use and abstinence, (c) effects on health, (d) effects 

on criminal behavior (other than illicit drug use), (e) effects on social 

functioning, and (f) cost-effectiveness.

Overview of the Swiss and Dutch trial designs

In the Swiss trials, injectable diamorphine was provided in the context of 

substantial mandatory psychosocial and medical treatment, with oral 

methadone available as needed to provide additional stabilization. In this 

context, diamorphine prescription is more accurately described as ‘diamor-

phine-assisted treatment’. In the Dutch context, injectable or inhalable 

diamorphine was provided as an adjunct to oral methadone maintenance, 
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with standard psychosocial treatment also available, and is more accurately 

described as ‘coprescribed diamorphine’. For convenience, the short-hand 

‘diamorphine prescription’ will continue to be used, except when a specific 

trial is being referred to.

The Swiss trials involved two double-blind studies, three randomized 

studies, and 11 studies where treatment was allocated based on previous 

prescriber experience and patient preference, and where a before–after 

analysis of the cohort was used. One trial was conducted in a penal institu-

tion.12 There are a number of analyses that have been conducted and 

published at various times. The primary results presented here are based 

on Rehm et al,23 who conducted analyses using the largest number of 

participants. The retention in treatment data are based on the provision of 

injectable diamorphine-assisted treatment to 1,969 participants (in 2,166 

admissions) who were seen between January 1994 and December 2000 

at 21 centers in 19 cities. The results on treatment effectiveness are based 

on before–after analysis of outcomes for 237 patients who began treatment 

in the 15 months after January 1994 and who stayed in treatment for at 

least 18 months. Eligibility criteria for the Swiss trials were a minimum 

age of 20 years, heroin dependency of at least 2 years, and repeated failure 

in previous treatments.12

In the Netherlands an open-label randomized controlled multicenter 

study was conducted in six cities from 1998 to 2002. There were separate 

trials examining the effectiveness of injectable diamorphine (n = 174) and 

inhalable diamorphine (n = 375). The experimental condition consisted of 

12 months of treatment with oral methadone plus coprescribed diamor-

phine and these participants were compared with methadone-only 

controls. (There was also a group who received 6 months of treatment 

with oral methadone plus inhalable diamorphine, but their results are not 

reported here.) The controls were prescribed methadone for 12 months and 

at the end of that time were offered 6 months of oral methadone plus 

coprescribed diamorphine. Diamorphine prescription was discontinued 

for at least 2 months at the end of the experimental treatment period.10,20

The main outcome variable was prespecified and was a composite, as 

follows. To be classified as a ‘responder’, trial participants had to show at 

least 40% improvement in at least one of three domains – physical, mental 

or social – compared with baseline and also not show a decrement of 40% 
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or more in any of the other areas. Further, use of cocaine or amphetamines 

could not increase by 20% or more. An ‘intention to treat’ analysis was 

performed; in the injectable trial 7 out of 76 participants did not start 

diamorphine treatment, in the inhalable trial 6 out of 117 did not start 

diamorphine treatment. The corresponding figures for methadone treat-

ment were 0/98 and 1/139.10 The Dutch results presented here are therefore 

conservative.

To be eligible, participants had to be at least 25 years old and to meet 

diagnostic criteria for heroin dependence for at least the past 5 years. They 

had to have regularly attended a methadone maintenance program for the 

previous 6 months and to have taken 50 mg (inhaling trial) or 60 mg 

(injecting trial) methadone daily for an uninterrupted period of at least 

4 weeks in the previous 5 years. Those eligible for the trials used illicit 

heroin daily or nearly every day, had poor physical or mental health or 

social functioning, and had not voluntarily abstained from heroin use 

for longer than 2 months in the previous year. Women participants could 

not be pregnant or breastfeeding.20

Synopsis of conclusions about effectiveness 
and cost-effectiveness

In brief, the Swiss results showed that:

More than 70% of patients remained in treatment for more than a year. • 

More than 60% of those who left diamorphine treatment moved to 

another form of treatment.

Consumption of illicit substances, especially illegal heroin, decreased. • 

There was also a significant reduction in cocaine consumption.

There were marked improvements in both physical and mental health • 

for those who stayed in treatment for 18 months or longer.

Reduction in criminality was especially marked, regardless of whether • 

self-report or police report measures were used.

Although not all parameters changed, there were improvements in a • 

range of indicators of social integration.

There was a considerable reduction in costs for medical care and, • 

in particular, law enforcement; cost–benefit analysis showed that the 

benefits per day amounted to almost twice the daily treatment costs.
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In summary, the Dutch trials showed that:

On the composite response score, 12 months of coprescribed diamor-• 

phine plus methadone treatment was significantly more effective than 

methadone-only treatment for both the injectable and inhalable trials. 

The difference in the injectable trial was 24% and in the inhalable trial 

it was 23%. Fifty-six percent of those receiving coprescribed dia-

morphine were responders in the injectable trial and the corres ponding 

figure for the inhalable trial was 50%.20

Discontinuation of the coprescribed diamorphine after 12 months • 

resulted in a rapid deterioration in 82% of the participants who had 

responded to the treatment. Perhaps more noteworthy is that 16% 

continued to do well.

While program costs for diamorphine coprescription were considerably • 

higher, they were associated with significantly reduced law enforce-

ment costs, as well as costs of damage to victims. Cost–utility analysis 

showed that diamorphine coprescription also led to a greater increase 

in quality-adjusted life years than was the case for those receiving 

methadone alone.

Effects on treatment retention

Retention in treatment is a prerequisite for effectiveness and is a 

particularly important outcome when the target group is receiving 

diamorphine as a last resort, because other treatments had not been 

successful. There is controversy, however, about the length of treatment 

which is necessary, which is heightened when the treatment in question is 

diamorphine. There is much less controversy about long-term naltrexone 

treatment, for example.

In the Swiss cohort study 86% of participants remained in treatment for 

at least 3 months, 70% for at least a year, 50% for at least 2.5 years, and 

34% for 5 years or longer.23 The most common reason for leaving treat-

ment at any time point was to transfer to methadone treatment (37%). 

Transfer to abstinence-based treatment was the next most common reason 

for leaving (22%) and became more common the longer participants stayed 

in diamorphine treatment, with 9% of those leaving in the first 4 months 

moving to abstinence-based treatment, increasing to 29% of those leaving 

diamorphine treatment after 3 or more years. Lack of compliance was 
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the third most common reason for discharge (15%), but was only really 

significant early in treatment, accounting for 30% of those leaving in the 

first 4 months and 15% of those leaving in the next 8 months.

In the Dutch trials, retention at 12 months for those who were copre-

scribed diamorphine was 72% in the injecting trial and 68% in the inhal-

ing trial,20 which is comparable to the results of the Swiss trials. It was, 

however, lower than retention found in the methadone-only control 

groups: 85% and 87% in the injecting and inhaling trials, respectively. 

Given that the control groups would be eligible to receive diamorphine 

prescription after 12 months, the higher retention rate might be expected.

In the Dutch trials diamorphine treatment was terminated at the end of 

12 months. In the following 2 months 82% of the treatment responders 

deteriorated substantially, regressing back to pretrial scores.20 Perhaps more 

interesting and surprising is that 16% maintained their improvements 

after diamorphine was discontinued.10

Effects on illicit drug use and abstinence

For the 237 people who persisted with diamorphine-assisted treatment 

for at least 18 months in the Swiss trials, their use of illicit drugs is shown 

in Table 7.1. It can be seen that significant reductions occurred for both 

heroin and cocaine (p < 0.0001). Although not illegal, benzodiazepine use 

also decreased from 19% at baseline to 12% at 6 months, 15% at 12 months, 

and 9% at 18 months. An indirect measure, whether or not participants 

visited the illegal drug scene in the last month, also corroborates this 

reduction in drug use.23

Little information is available on the achievement of abstinence 

from both prescribed diamorphine and illegal heroin. As outlined above, 

22% of those who left diamophine treatment moved to abstinence-based 

treatment and 37% to methadone treatment.23 It is worth noting that, 

overall, relatively little is known about how best to promote abstinence 

and that no available treatments have a strong proven track record.

The Dutch trial results were primarily based on the composite score 

(see above) and only few results on individual variables were reported. 

No data seem to have been reported on illegal heroin use or on abstinence, 

but reductions in cocaine and amphetamine use have been described.

After 12 months, the number of days on which cocaine was used among 

those receiving injectable diamorphine coprescription in the Dutch trials 
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was 12.8, compared with 15.4 in the control group and 15.5 at baseline. 

The control group score of 15.4 was also a drop from 18.0 days at baseline. 

For amphetamine use, the corresponding figures were 0.4 days, 0.6 days, 

and 0.9 days. Baseline amphetamine use for the control group was 1.2 

days.10 After 12 months, days on which cocaine was used among those 

receiving inhalable diamorphine coprescription in the Dutch trials 

was 11.9, compared with 16.5 in the control group and 15.2 at baseline. 

The control group showed a small increase from 15.2 days at baseline. For 

amphetamine use, the corresponding figures were 0.4 days, 0.1 days, and 

0.1 days. Baseline for the control group was 0.1 days.10

The reductions in stimulant use seen in both the Swiss and Dutch trials 

are noteworthy, because many assumed that other illicit drug use would 

increase if diamorphine was available on prescription.

Effects on health

Of the 237 people who persisted with diamorphine-assisted treatment 

for at least 18 months in the Swiss trials, health effects are shown in 

Table 7.2. It can be seen that marked reductions occurred in severe somatic 

and mental health problems and in the percentage who were underweight; 

these were all significant at the p < 0.0001 level.23

Rehm and colleagues23 also reported a significant reduction in skin 

infections, anxiety states, delusional disorders, and the need for somatic 

and mental health treatment. Figures illustrating these reductions on a 

Table 7.1 Effects of diamorphine-assisted treatment on the 

percentage using illegal drugs in the Swiss trials23

Illicit drug Baseline (%) After 

6 months (%)

After 

12 months (%)

After 

18 months (%)

Illegal heroin 82 9 4 6

Cocaine 29 7 4 5

Did not visit 

the illegal 

drug scene in 

the last month

14 46 52 59
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smaller group of participants are shown in the book by Uchtenhagen and 

colleagues.12

In the Dutch trials, the physical health score for those receiving inject-

able diamorphine coprescription after 12 months was 8.6, compared with 

10.5 in the control group and 12.1 at baseline. The control group also 

showed a drop from a score of 11.1 at baseline. For mental health, the 

corresponding scores were 55.1, 62.1, and 76.3. The baseline score for the 

control group was 72.7.10

After 12 months, the physical health score for those receiving inhalable 

diamorphine coprescription in the Dutch trials was 9.3, compared with 

11.3 in the control group and 10.6 at baseline. The control group also 

showed a small drop from a score of 11.6 at baseline. For mental health, the 

corresponding scores were 50.1, 66.7, and 68.4. The baseline score for the 

control group was 70.7.10 The reduction in scores in the Dutch trials 

indicated that health improved, and again this was in line with the results 

from the Swiss trials.

Effects on criminal behavior (other than illicit drug use)

Of the 237 people who persisted with diamorphine-assisted treatment 

for at least 18 months in the Swiss trials, illegal income dropped 

Table 7.2 Effects of diamorphine-assisted treatment on the 

percentage with health problems in the Swiss trials23

Health 

problem

Baseline (%) After 

6 months (%)

After 

12 months (%)

After 

18 months (%)

Severe 

somatic 

problems

22 12 13 13

Severe mental 

problems

37 20 17 19

Bodymass 

index less 

than 20 (i.e. 

underweight)

35 20 21 24
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from 69% of total income at admission to 17% at 6 months, 14% 

at 12 months and 11% at 18 months.23 Extensive information on 

reduction in criminal behavior has been reported (see also Ribeaud24), with 

just one example shown in Table 7.3.25 This example is significant because 

it shows that police records confirmed self-reported reduction in criminal 

behavior.

In the Dutch trials, days on which illegal activities were undertaken 

among those receiving injectable diamorphine coprescription after 12 

months was 2.9, compared with 8.7 in the control group and 12.9 at 

baseline. The control group also showed a drop from 11.5 days at 

baseline.10 After 12 months, days on which illegal activities were 

undertaken among those receiving inhalable diamorphine coprescription 

in the Dutch trials was 3.6, compared with 7.8 in the control group and 

11.4 at baseline. The control group also showed a drop from 11.2 days 

at baseline.10

Table 7.3 Effects of diamorphine-assisted treatment on criminal 

behavior (number of offences) in the Swiss trials (n = 25325)

Offence Before 

(previous 

4 weeks)

Before 

(previous 

4 weeks)

After 6 months’ 

treatment 

(previous 

4 weeks)

After 6 months’ 

treatment 

(previous 

4 weeks)

 Self-report Police record Self-report Police record

Shoplifting 8.3 6.7 3.2 4.0

Theft and 

serious 

property 

offences

7.1 5.5 1.2 1.2

Trafficking 

cannabis

4.3 0.4 1.2 0.8

Trafficking 

hard drugs

13.8 6.3 2.4 2.4

Total offences 

(listed in this 

table)

26.1 17.0 6.3 7.9
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Effects on social functioning

For the 237 people who persisted with diamorphine-assisted treatment for 

at least 18 months in the Swiss trials, the effects on social functioning are 

shown in Table 7.4. Statistically significant reductions were seen in the 

percentage who lived in unstable housing situations, who were homeless, 

and who were unemployed. There was a slight (but significant) increase in 

the percentage who received a disability pension, a slight (but significant) 

reduction in those receiving welfare payments, and a slight increase in the 

percentage who had no debt.23

In the Dutch trials, days on which there was no personal contact 

with non-drug users among those receiving injectable diamorphine 

coprescription after 12 months was 14.0, compared with 12.7 in the 

control group and 17.9 days at baseline. The control group also showed a 

drop from 16.3 days at baseline.10 After 12 months, days on which 

there was no personal contact with non-drug users among those receiving 

inhalable diamorphine coprescription in the Dutch trials was 11.8, 

Table 7.4 Effects of diamorphine-assisted treatment on social 

functioning in the Swiss trials23

Social 

functioning 

measure

Baseline (%) After 

6 months (%)

After 

12 months (%)

After 

18 months (%)

Unstable 

housing 

situation

43 31 24 21

Homeless 18 8 1 1

Unemployed 73 48 44 45

Receiving 

disability 

pension

22 22 25 27

Receiving 

welfare 

payments

63 60 61 54

No debt 26 26 27 33
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compared with 12.2 in the control group and 14.2 at baseline. The control 

group also showed a small drop from 13.7 days at baseline.10

Cost-effectiveness

The results of the cost–benefit analysis undertaken for the Swiss trials are 

reported in Gutzwiller and Steffen.26 Considerably more effort was put into 

determining costs27 than benefits,28 thus the results are likely to be conser-

vative.29 There has also been some criticism of how the calculations were 

undertaken,29,30 but there is general agreement that the benefits outweighed 

the costs. The total benefit was calculated at CHF (Swiss francs) 95.50 per 

participant per day, compared with the cost of CHF 51.17 per person per 

day. Reduced crime contributed most to the benefits (75.5%), followed by 

improved health (17.9%), improved employment (4.1%), and improved 

housing (2.5%).28

The Dutch undertook a cost–utility analysis.31 The total program costs 

over 1 year averaged €16,222 higher per patient for those receiving diamor-

phine plus methadone compared with those receiving methadone alone. 

However, there were significantly reduced law enforcement costs (average 

€4,129) and costs of damage to victims (average €25,374) in the former 

group. Thus the total cost of treatment with diamorphine plus methadone 

was on average €12,793 less than for methadone alone. Coprescription of 

diamorphine was also calculated to increase quality-adjusted life years 

(QALYs) by an additional 0.058 per patient per year. The increased QALYs 

after 1 year in the diamorphine plus methadone group were 0.788 and in 

the methadone group they were 0.730.

Risks

Feasibility research undertaken in Australia in the 1990s was unique 

in its detailed consideration of the potential risks associated with diamor-

phine prescribing and of how these risks might be minimized and 

evaluated.32,33 Because of the lack of solid empirical evidence, this assess-

ment largely rested on expert opinion – sought primarily from police, 

providers of treatment and other services, users and ex-users, and 

particularly from opponents of diamorphine prescribing. The Swiss and 

Dutch trials begin to provide an empirical base for reassessing those risks.34 

Unless another reference is cited, the findings presented below were first 
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presented in reference 34. A brief summary of the risks, with relevant results 

from the Swiss and Dutch trials, follows.

Diamorphine prescribing would not achieve positive outcomes

Trial results have been overwhelmingly positive, as indicated earlier. 

Diamorphine prescribing was unworkable if it was to occur through a clinic-based 

system which required user attendance for each administration 

As described above, the opposite has occurred, with the Swiss devising a 

clinic-based system, which has now been widely emulated in other countries.

Diamorphine prescribing could lead to more permissive attitudes towards illicit 

drug use

Prescription of heroin and permissiveness towards illegal drug use are 

not inextricably linked, with permissiveness resulting from complex 

interacting factors, over which a trial can exert relatively little influence. 

The Swiss and Dutch were very careful to present and discuss their trials 

in a way which did not support drug use, but neither country undertook 

general population surveys on changes in attitudes towards illicit drug use 

during the trials, so that the available evidence is largely circumstantial. 

Nevertheless, there were no indications of increased permissiveness.

Diamorphine prescribing could attract dependent users from around the country 

and/or from neighboring countries, in a ‘honeypot effect’

In both the Swiss and Dutch trials careful attention was paid to residency 

criteria and this seems to have prevented an influx of users from other 

areas or other countries.

Diamorphine prescribing could reduce motivation to completely cease all heroin 

use and could institutionalize and further marginalize trial participants

As outlined above, there is no information about the impact on absti-

nence. However, in the Swiss trials, 22% of those who left treatment 

transferred to abstinence-based treatments.23 In the Dutch trials 16% of the 

participants who benefited from the diamorphine treatment (‘responders’) 

continued to do well in terms of health, social functioning, and reduced 

criminal activities when diamorphine coprescription was terminated as 

planned after 12 months. While this percentage may seem low, this is a 

surprising finding. The Dutch trials focused on those otherwise unlikely to 
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become abstinent, by restricting trial eligibility to those who had been 

heroin dependent for at least 5 years and excluding anyone who had been 

voluntarily abstinent for 2 or more months in the preceding year.

In addition, measures of social functioning in the core trial evaluation of 

both the Swiss and Dutch trials showed that diamorphine prescription led to 

social integration rather than institutionalization and further marginaliza-

tion, through increased contacts outside the drug scene, improved living 

conditions, and reductions in illegal activities. Further, participants tended 

to visit the clinic less often than they were eligible to. Rather than three 

visits per day, Swiss trial participants tended to visit 2.6 times per day19 and 

Dutch participants 2.1 times per day.10

The evidence for the demotivating effects of diamorphine treatment is 

therefore not strong.

Diamorphine prescribing could undermine other treatments by encouraging people 

to drop out in order to qualify for diamorphine. Further, it could have opportunity 

costs through being funded at the expense of other treatments and it could be 

unaffordable in the long term

The effect on treatment drop-out of restricting diamorphine prescription 

to those for whom other treatments have been unsuccessful warrants fur-

ther investigation. Although the factors influencing the effects of diamor-

phine prescription on national drug treatment policy are complex and 

outside the control of those providing diamorphine treatment, the Swiss 

experience shows that introducing diamorphine prescription can occur in, 

and even help stimulate, a context of overall improvement in the treat-

ment system.

Diamorphine prescription is expensive. The results from the Swiss 

trials suggest that the benefits of diamorphine prescription considerably 

outweigh the costs, but further cost–benefit and cost-effectiveness analysis 

is needed. This includes assessment of the cost-effectiveness of other forms 

of treatments for the same patient group.

Diamorphine prescription could make law enforcement more difficult by blurring 

the differentiation between lawful and unlawful heroin use or by allowing justifi-

cation of crimes committed under the influence of diamorphine prescription

While these issues were not part of the specific evaluation of either the 

Swiss or Dutch trials, there were no indications in either country that 
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such blurring or justification occurred. In both trials diamorphine prescrip-

tion led to marked reductions in criminal behavior, as measured by both 

self-report and police records (see above). This overwhelmed any other 

potential effects on law enforcement.

Prescribed diamorphine could be diverted onto the illegal market

As outlined earlier, a number of measures were taken to prevent 

diversion in both the Swiss and Dutch trials. In Switzerland, no 

diversion of injectable diamorphine was reported in more than 7 years of 

diamorphine-assisted prescription. In the Dutch trials, a total of 50 attempts 

by participants to take small amounts (in all cases smaller than the 

participant’s daily dose) of prescription diamorphine out of the unit were 

intercepted. These attempts should be seen in context, namely that 

approximately 140,000 diamorphine doses were dispensed to more than 

300 participants over a period of 3 years. In both the Swiss and Dutch trials 

the penalty for attempted diversion by participants could be exclusion 

from diamorphine treatment. The Dutch also reported that no aberrations 

were found in the diamorphine accounting process; thus there were no 

indications that staff diverted diamorphine. It can be concluded that 

effective procedures to prevent diamorphine diversion can be enacted.

Prescribed diamorphine could compromise road safety by recipients driving under 

the influence of heroin

Further research is needed to assess the impact of diamorphine on 

driving and other motor and perceptual skills, as there may be a significant 

risk here. In the Netherlands, a controlled clinical side-study investigated 

the bioavailability and pharmacodynamic effects of inhaled heroin.16 A 

50 mg dose (one-fifth of the average treatment dose) produced a decline in 

reaction times comparable to that of 0.7 g/kg alcohol. The decline was 

identifiable 25 minutes following the start of heroin inhalation, reached 

its maximum after 25–60 minutes, and then returned to normal in the 

following hours. This strongly suggests that heroin prescription is 

likely to affect driving skills. It is possible that this risk could be effectively 

managed by individual titration of diamorphine doses, but this needs 

further investigation.

Both the Swiss and the Dutch trials took steps to ameliorate this risk. 

Swiss trial participants were required to relinquish their drivers’ licenses, 

while Dutch participants were warned about likely hazards. Both countries 
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monitored accidents as part of the trial data collection. In Switzerland, 

from 1997 to 2002, there were 3 reports of accidents with motorized 

vehicles, all with motorbikes, and none with cars. There may have been an 

increase in bicycle accidents, but there are no clear comparison data. In the 

Dutch trials only one serious adverse event of possible relevance occurred 

during the 12-month experimental study period, where a patient was found 

wandering in traffic in a confused state.

Diamorphine prescription could increase ‘public nuisance’ through participants 

congregating outside clinics or by leading to violence between those who were and 

were not successful in obtaining a treatment place

These risks were not specifically assessed in the Swiss trials, but some 

track was kept of problems. There was no evidence to suggest any signifi-

cant public nuisance. If there had been, it is unlikely that the referendum 

to continue diamorphine-assisted treatment would have been successful.12 

The likelihood of violence between those who were and those who were 

not successful in receiving a treatment place was minimal, as treatment 

places were generally not limited.

In the Netherlands, adverse events in the area of public order and 

controllability were monitored. There were 48 events outside the 

clinics, including use of illicit drugs, sleeping or urinating on the street 

near the clinic, selling drugs, (attempted) burglary, arguing, and begging. 

Only four were rated as severe.10 In addition, there were 191 events 

within the treatment units, mostly of verbal aggression towards the 

treatment staff.

Unfortunately there seems to be little comparative information about 

public nuisance associated with other forms of drug treatment and with 

other facilities. Nevertheless, it seems that public nuisance associated with 

diamorphine prescription is low and manageable.

Diamorphine prescription could cause problems for babies born to women recipients

Further research on the effects of diamorphine on fetal and subsequent 

development is warranted, but current evidence provides no indications of 

substantial risk. There were 12 pregnancies in the Swiss diamorphine-

assisted treatment trials between 1994 and 1996.35 Four of the women were 

transferred to treatment with oral morphine, one gave up diamorphine 

treatment 4 months before the birth of the baby and the remaining 

women were continued on diamorphine treatment. The women were 
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generally in poor health: all had hepatitis B, all but one had hepatitis C, 

two were HIV positive, and the majority had mental health problems 

(depression, eating disorders, and personality disorders). There were eight 

live births, three terminations, and one spontaneous abortion during 

diamorphine withdrawal in the third month of pregnancy. The abortion 

may be explained by opioid-induced contractions of the uterus. There were 

no other complications during the course of pregnancy or at birth. The 

children had no malformations. All children were underweight and in 

the smallest 10th percentile of birth weights, which is likely to have 

resulted from the poor health of the mothers, rather than the 

diamorphine treatment. There were no reports of sudden infant death 

syndrome (SIDS).

In the Dutch trials, pregnancy or breastfeeding were among the exclu-

sion criteria at study entry. Women trial participants were tested for preg-

nancy every month, with the intention of referring any who tested positive 

to a general practitioner or gynecologist for further prenatal care. No such 

referrals were necessary.

Finally, not covered in the paper by Bammer and colleagues,34 there has 

been discussion about an ethical risk, namely whether people dependent on 

heroin are competent to give informed consent to participation in a trial of 

diamorphine prescription.36 This is unresolved and possibly unresolvable.

Conclusions

As these results illustrate, many of the speculations about the likely 

effects, especially potential negative effects, of diamorphine prescribing 

have been found to have no substance. Indeed, the results to date suggest 

that there may be a place for diamorphine in the treatment armamentar-

ium. Certainly the results are positive enough to warrant further research, 

especially into the most effective doses, combination with other therapies, 

and cost-effectiveness. As diamorphine becomes more widely accepted, 

there is likely to be pressure to find cheaper ways to provide the treatment, 

which may lead to moves to relax the tight controls, which have mini-

mized the risks. However, given the high level of controversy surrounding 

diamorphine prescription, it is unlikely that any significant degree of 

laxness will be allowed.
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Naltrexone maintenance 
treatment
Amy Gibson and Alison Ritter

Introduction

Naltrexone was first registered in the US in 19841 and today is available in 

many countries as a treatment for both heroin and alcohol dependence. 

This chapter reviews the safety, efficacy, and effectiveness of naltrexone as 

a maintenance treatment for opioid dependence. The safety and efficacy 

of naltrexone as a withdrawal intervention for heroin detoxification was 

discussed in Chapter 3.

Naltrexone hydrochloride is an orally well-absorbed opioid antagonist 

with no agonist properties.2 It binds competitively to the µ opiate receptor 

to attenuate or completely block the effect of exogenous opioids at that 

receptor.3 Peak plasma concentrations of naltrexone in blood plasma are 

reached within 1 to 2 hours after an oral dose and the duration of action 

approaches about 24 hours. Its metabolite, 6-beta-naltrexol, is a weaker 

antagonist with a longer half-life, and some antagonist action remains after 

approximately 48 hours2 or even up to 72 hours.4 Despite both compounds 

having relatively short half-lives, the duration of naltrexone blockade is 

much longer. An oral dose of 50 mg naltrexone has been shown to produce 

80% inhibition of opioid binding for 72 hours.5 Naltrexone has few actions 

besides its opioid-blocking properties.6 If given to an opioid-dependent 

subject, naltrexone will precipitate prolonged symptoms of withdrawal.2 
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Discontinuation of naltrexone treatment produces very few symptoms, 

and the drug has very little or no potential for abuse.2

Early studies tested the use of heroin and hydromorphone under experi-

mental conditions whilst participants were taking naltrexone.7–11 Results 

consistently support naltrexone as an effective blockade against both the 

objective and subjective effects of heroin and hydromorphone.

At its recommended maintenance dose of 50 mg per day,6 naltrexone is 

well tolerated with few side-effects.12 The most common side-effects 

reported are nausea, diarrhea, vomiting, headaches, skin rashes, decreased 

mental acuity, dysphoria, depression, and loss of energy, with most of these 

symptoms occurring early in treatment.13–20 There is no evidence that 

naltrexone causes or exacerbates clinically significant liver disease.21 Whilst 

other rarer reactions such as mania and psychosis may occur,22 naltrexone 

is considered to be a safe drug.23

One of the reported side-effects of naltrexone is dysphoria.24,25 Research 

supports positive associations,26 as well as non-significant associations27 

between naltrexone and dysphoria, with the most common finding being 

that the symptoms of depression abate over the course of naltrexone 

treatment.28–31 Rea and colleagues found no significant differences in 

depression scores in patients randomized to 50, 0.5, or 0.05 mg per day 

naltrexone, or between those retained in versus those who had ceased 

naltrexone treatment.32 A randomized study reported that those subjects 

transferring from methadone to naltrexone treatment did not exhibit any 

worsening of symptoms, and subjects compliant with naltrexone treatment 

showed less depressive symptoms than non-compliant subjects.33 A review 

has concluded that there is limited evidence to support an association 

between naltrexone and dysphoria or depression.34

The pharmacologic explanation for naltrexone’s effectiveness in prevent-

ing opiate use is that it blocks the effects of exogenous opioids. Conditioning 

plays a large role in the initiation and continuation of drug use, with the 

euphoric effects of opiates acting as strong positive reinforcement for 

further use. Research has demonstrated that the prolonged use of naltrex-

one enables the extinction of this conditioned response. If the opiate- 

dependent individual is exposed to drug-related cues without the positive 

reinforcement of euphoria, over time drug-seeking behavior and craving is 

extinguished.23,35,36



254 Pharmacotherapies for the treatment of opioid dependence

The first section of this chapter reports on the acceptability of naltrexone 

as a treatment. This is followed by a review of outcomes of naltrexone 

maintenance treatment, including retention in treatment, abstinence from 

heroin, and psychosocial outcomes.

The focus then turns to the combination of naltrexone maintenance 

with psychosocial treatments, and serious adverse events. The use of 

sustained-release formulations of naltrexone is then summarized before 

the chapter concludes with future directions of naltrexone maintenance 

research and clinical practice.

Acceptability of naltrexone treatment

There is widespread registration of naltrexone as a treatment option for 

heroin dependence; however this does not ensure treatment uptake. This 

is demonstrated in a survey of American clinicians: about 44% of private 

clinics in the US have naltrexone maintenance available as a treatment, 

but only 11% of clients are actually treated with naltrexone.37 Thirty-nine 

percent of the responding clinicians in this survey believe that the avail-

ability of naltrexone treatment could be increased.37 This figure is small 

compared to the 82% of respondents who stated that more 12-step programs 

were required.37

Organizational factors may play a role in the uptake of naltrexone treat-

ment. One study found that older centers, with administrative leaders with 

longer tenure, those with a high percentage of managed care clients, and 

those centers with a high percentage of repeat presentations all had higher 

levels of naltrexone prescribing.38 Barriers to the introduction and pre-

scribing of naltrexone have been cited by American medical staff as lack of 

knowledge about naltrexone and perceived cost issues.39

Even if availability were substantially improved, the evidence suggests 

that the majority of opioid users remain sceptical towards naltrexone 

treatment.40 A number of treatment studies have demonstrated the poor 

client acceptance of naltrexone. A review of naltrexone maintenance24 

calculated the average commencement rate of opiate-dependent clients 

across five studies.7,41–44 Twenty-seven percent of those who expressed 

interest in naltrexone treatment were inducted onto naltrexone. Later 

studies support this low induction rate. Rothenberg and colleagues demon-

strated that 78% of interested clients were eligible for treatment, but only 
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just over half of those deemed eligible completed detoxification and 

commenced the naltrexone program.45 Rawson and colleagues reported 

that 35% of clients who met study criteria and were interested in entering 

the treatment were successfully inducted onto naltrexone.31 Likewise, 

Tucker and colleagues reported a 31% uptake rate from screening to success-

ful induction onto naltrexone.46 In a study of prisoners, Shearer and 

colleagues found that only 14% of those assigned to naltrexone treatment 

actually commenced it.47 Similar induction rates were noted in an American 

study; 15% of those originally screened for participation completed inpa-

tient detoxification and entered behavioral naltrexone therapy.48

Higher induction rates have been reported from two Russian studies, 

with Krupitsky and colleagues reporting the proportion of clients com-

mencing treatment after initial screening at 64% and 67%, respectively.49,50 

These acceptance rates have been attributed to the fact that most heroin- 

dependent individuals in Russia are young, live with their parents, and are 

usually brought to treatment by family members who remain involved in 

their treatment and supervise their dosing.50

While there are examples of high rates of acceptance and induction onto 

naltrexone treatment such as those from Russia, the majority of research 

suggests that, despite high initial interest, only the minority of clients will 

eventually be inducted onto treatment. Naltrexone induction rates are much 

lower than agonist treatment induction rates. When heroin-dependent 

subjects were given a choice of naltrexone, methadone, and buprenorphine 

maintenance treatments following detoxification treatment with buprenor-

phine, only 5% chose naltrexone, whereas 60% chose methadone and 

buprenorphine treatment.51–53

Outcomes from naltrexone maintenance 
treatment

In their Cochrane Review, Kirchmayer and colleagues evaluated the efficacy 

of naltrexone maintenance treatment in preventing relapse after detoxifica-

tion in opioid-dependent individuals.3 While 11 studies met criteria for 

inclusion, the methodologic quality of the studies was generally poor 

and the study designs and outcomes measured were too heterogeneous for 

the authors to conclude whether naltrexone treatment is effective as a 

maintenance therapy.3
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Retention in naltrexone maintenance

Retention in treatment is a key variable in understanding the efficacy of 

naltrexone treatment. Studies with high retention in naltrexone show better 

results than control groups for opioid-positive urines, psychiatric symp-

toms, craving, and levels of opioid abuse after cessation of treatment.54

Naltrexone treatment has been characterized by early attrition with 

many clients leaving treatment within the first 2 weeks,55 and it has been 

stated that the largest obstacle to maintaining abstinence is retaining 

patients in the first few weeks of treatment.45 A review reported an average 

attrition rate of 39% for the first 2 weeks of treatment,24 while some later 

studies have reported lower attrition rates. Tucker and colleagues reported 

an attrition rate at the end of the second week of treatment of 22%,56 

and in an effectiveness study of 981 consecutive admissions, Bartu and 

colleagues reported an attrition rate of 21% in the first two weeks.57

Given the high early attrition from treatment, low overall retention rates 

are not surprising. Average retention periods varied between one and a half 

and eight months.15,16,27,41,58–60 The average retention period calculated 

across these studies was 3 months,24 a figure that remains reasonably consis-

tent with later studies. Rothenberg and colleagues reported 55% of their 

naltrexone maintenance sample completed 1 month; 40% completed 

8 weeks, with 19% of participants remaining in treatment at 6 months.45 

Bartu and colleagues reported an average retention rate of 9 weeks, with 

25% of clients achieving 3 months of treatment.57

Studies of highly motivated participants generally demonstrate the 

highest retention and completion rates, for example naltrexone treatment 

as a component of a prisoner work-release program resulted in a 75% 

retention rate.61 Similarly, 61% of clients who were business executives 

and 74% of those who were physicians remained in naltrexone treatment 

for 6 months.62 An Italian study showing a high degree of family participa-

tion and cooperation in patient treatment reported 80% retention at 

6 months.63 In contrast, the work by Shearer and colleagues with Australian 

prisoners did not demonstrate superior retention in prison populations, 

with only a 7% retention rate at 6 months and a mean retention of 

59 days.47 The absence of incentives and coercion when compared to other 

studies of prison populations was suggested as a major influence on their 

results.
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An average retention of 3 months for regular opioid-dependent treat-

ment seekers, with higher rates for highly motivated or otherwise coerced 

populations, is a relatively brief period of treatment for a chronic relapsing 

condition such as heroin dependence. It is important, then, to consider 

how retention in naltrexone treatment compares with placebo.

Non-significant differences in retention between naltrexone and pla-

cebo groups were found in three studies, two tending towards longer 

retention in naltrexone treatment,55,64 and the other showing that placebo-

treated participants had longer retention and attendance at more sche-

duled visits.26 These studies tend to point towards non-superior retention 

in naltrexone treatment compared to placebo. In contrast, significant dif-

ferences in retention and relapse were found between naltrexone and 

placebo groups in highly motivated participants in Russia.49 At 6 months, 

44% of the naltrexone participants remained in treatment relapse-free 

compared to only 16% of the placebo participants.49 A significant differ-

ence in retention between naltrexone and placebo groups was confirmed 

in later work by the same research group examining the role of fluoxetine 

in improving naltrexone treatment outcomes.50 Thus, there may be 

evidence for superior retention in naltrexone treatment compared to 

placebo.

A more critical comparison for retention rates is between naltrexone 

treatment and other maintenance treatments for heroin dependence. The 

evidence so far shows that retention in naltrexone is consistently shorter 

than in agonist maintenance treatments.53 Studies comparing retention in 

naltrexone and methadone treatment found that clients treated with metha-

done remained in treatment longer than those treated with naltrexone.47,65–67 

A study of Australian prisoners found that the longest retention occurred 

with the methadone group, followed by the buprenorphine group, and 

finally the naltrexone maintenance group.47 While the sample size was 

small by the end of the study, this result has been supported by other 

research groups. Ahmadi and Ahmadi investigated retention in a 24-week 

treatment study for 204 illicit buprenorphine-dependent clients who were 

randomized to methadone, buprenorphine, or naltrexone maintenance 

treatment.67 The study found that clients treated with methadone remained 

in treatment longer than those treated with naltrexone and retention was 

significantly better for the buprenorphine group than the naltrexone 

group.67
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It is not surprising that naltrexone has shorter treatment retention than 

agonist treatments. As naltrexone has no agonist properties, it produces no 

euphoria, tolerance, or dependence. Therefore, no positive or negative 

reinforcements are offered, and clients may stop treatment at any stage 

without immediate physiologic consequences. This is in contrast to metha-

done, which produces agonist effects and which has significant withdrawal 

symptoms if discontinued suddenly.55,65,68

A key challenge for naltrexone treatment appears to be improving 

retention. When retention is improved, relapse to heroin use is less 

likely.16,18,54,59,62,69 Endeavors to improve retention have included the use 

of psychosocial treatments20,35 and reinforcement protocols. For example, a 

study of a voucher-based incentive program demonstrated improved 

retention for those in the intervention group, with 50% of clients retained 

in treatment for 3 months compared to 25% of clients in the non-voucher 

group.70 The combined use of naltrexone with psychosocial interventions 

is summarized later. Other ways to improve retention are through alternate 

medication delivery systems, such as sustained-release naltrexone formu-

lations.40 These have been in development for some time and are described 

in full later in the chapter.

Opioid abstinence

Opioid abstinence and relapse to opioid use are commonly reported out-

come measures, although large variations exist between studies in how 

these outcomes are defined71 and whether abstinence is measured during 

or after treatment.

Naltrexone substantially improves opioid abstinence rates while subjects 

remain in treatment. In a review of studies reporting urine test results while 

subjects were retained in treatment, an average of only 6% of urine tests 

were positive for opioids.24

As with treatment retention, the highest rates of post-treatment abstinence 

were found in the highly motivated participant groups. A group of naltrex-

one-treated parolees and probationers only recorded 8% opioid-positive 

urines after 6 months.55 All 14 physicians who completed a naltrexone 

treatment program were still abstinent from opiates (determined by urine 

drug screens) at 12-month follow-up, and 64% of business executives were 

still abstinent at 12 and 18 months post-naltrexone treatment.62 A group of 
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highly motivated clients receiving supportive therapy were followed up 

12 months after completion of ultra rapid detoxification under anesthesia 

and commencement of naltrexone maintenance treatment.72 Sixty-eight 

percent of the clients were abstinent at 12 months with 24% having 

relapsed and 8% lost to follow-up.72

Opioid abstinence in naltrexone maintenance treatment has been com-

pared to abstinence in placebo treatment, with mixed results. Several 

studies found significantly higher abstinence rates amongst their naltrex-

one participants compared to the placebo groups.44,73 Again, more highly 

motivated groups feature in the positive results. A group of naltrexone-

treated parolees and probationers only recorded 8% opioid-positive urines 

after 6 months, significantly lower than the 30% opioid-positive urines in 

those receiving placebo treatment.55 In a group of Russian participants with 

high levels of family support, only 30% (n = 8) of the naltrexone partici-

pants had relapsed, significantly fewer than the 72% (n = 18) of the placebo 

group participants who had relapsed to opioid use.49 There have also been 

reports of no significant difference in abstinence rates between naltrexone 

and placebo treatments.26,64

Studies comparing abstinence outcomes between naltrexone and metha-

done maintenance treatment have reported differing results: two studies 

found significantly higher abstinence rates in the naltrexone groups,74,75 

and one reported non-significant differences in abstinence rates.65,66 These 

three studies were all non-randomized studies.

In relation to other treatment modalities, one non-randomized study 

found that naltrexone and treatment in a therapeutic community both 

produced similar improvements in abstinence.76 Another non-randomized 

comparison of naltrexone with psychotherapy revealed significantly more 

naltrexone clients than those in psychotherapy were opiate-free.77 The 

only randomized trial which compared naltrexone with behavior therapy78 

demonstrated at 12 months post-treatment that 49% of naltrexone partici-

pants contacted were opiate-free compared to 27% of those clients in the 

behavior therapy group. At 5-year follow-up, 20% of naltrexone participants 

remained abstinent while only 8% of those who participated in behavior 

therapy were abstinent.78

Opioid abstinence outcomes are substantially improved while subjects 

remain in naltrexone treatment, and accordingly opioid abstinence rates 

are highest in highly motivated subjects with good treatment retention. 
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In comparisons of abstinence between naltrexone and either placebo or 

agonist maintenance treatments, the results are equivocal and limited by 

heterogeneity in design and measurement of outcomes.3,71

Psychosocial outcomes

Psychosocial adjustment is also an important measure of treatment outcome. 

A number of studies reported post-treatment improvement in employment 

and psychosocial adjustment after naltrexone treatment.18,42,61,62,79 Five 

studies compared psychosocial treatment outcomes in naltrexone with 

placebo or no treatment control groups.27,30,44,55,80 In every case, psychosocial 

improvements were significantly greater for those clients from the naltrex-

one group. In a meta-analysis, subjects treated with both naltrexone and 

behavior therapy had a significantly reduced risk of re-incarceration 

compared to subjects treated with behavior therapy only (odds ratio 

[OR] = 0.30, 95% confidence interval [CI] 0.12–0.76).3

In contrast, Krupistky and colleagues reported improvements in depres-

sion, anxiety, anhedonia, and overall adjustment in participants who 

stayed in treatment, irrespective of allocation to placebo or naltrexone.49 

A study randomizing subjects to three different doses of naltrexone 

reported that those retained in naltrexone treatment at 3 months did not 

have significantly different depression scores from those not receiving 

naltrexone.32

Only two studies could be located which directly compared psycho-

social outcomes between naltrexone treatment and other forms of inter-

vention. O’Brien and colleagues observed that naltrexone-treated 

participants reported greater satisfaction with the program and more 

treatment benefits than the participants treated with methadone and 

propoxyphene.74 Arndt and colleagues’ naltrexone-treated participants 

showed significant improvements on psychiatric symptoms, employment 

status, and legal status, compared to those participants treated within 

a therapeutic community.76

Naltrexone combined with psychosocial therapy

Whilst ancillary support and therapy will provide benefit to any treatment 

modality, as an opiate antagonist, naltrexone appears to have a greater 
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need for these services due to its lack of reinforcing opiate effects.81 Various 

psychosocial treatments have been used successfully with naltrexone, 

including supportive counseling (individual, group, and family),20,74,81 

behavioral therapy,74,81 and cognitive behavioral therapy.82

Studies specifically examining the additional benefit of psychotherapeutic 

interventions have found that the combined use of naltrexone and psycho-

social therapy proved more effective than psychosocial therapy alone,3,83–85 

and more effective than naltrexone treatment alone, in improving post-

treatment outcome.23,84,86

Recent randomized controlled trials have investigated outcomes for 

standard naltrexone treatment compared to naltrexone plus adjunctive 

therapy, including: enhanced versus standard counseling treatment;31 low-

value contingency management or high-value contingency management;87 

structured group counseling;46 contingency management and contingency 

management plus family involvement;88 and voucher incentives.70

In the vast majority of cases, retention and opioid abstinence were 

reported to be higher for those participants receiving the enhanced or addi-

tional psychosocial protocols in conjunction with naltrexone maintenance 

therapy. Rawson and colleagues reported participants in the enhanced 

naltrexone maintenance group were retained significantly longer in treat-

ment than participants in the standard naltrexone group, 14.7 weeks 

compared to 9.1 weeks.31 A greater percentage of the enhanced naltrexone 

treatment group were opioid-free (86.2%) compared to the standard 

naltrexone treatment group (74.6%); however by the 6-month follow-up 

there was no significant difference in abstinence rates between the two 

groups.31 Carroll and colleagues reported higher treatment retention and a 

significant reduction in opiate use for participants who were involved in 

naltrexone plus contingency management compared to standard naltrex-

one maintenance treatment.87 Preston and colleagues compared three 

groups: a contingent group (who earned vouchers for each naltrexone dose), 

a non-contingent group (who earned vouchers independently of naltrex-

one); and a no voucher control group. Significantly higher retention was 

found for participants in the contingent group, and while the contingent 

group tended to have a lower proportion of opiate-positive specimens, this 

difference was non-significant.70 Tucker and colleagues found no significant 

differences in retention between those who received standard naltrexone 

treatment and those participants who received naltrexone plus group 
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counseling.46 All participants in this study significantly reduced their level 

of heroin use across the study.46

The above studies represent the randomized controlled trials. Behavioral 

naltrexone therapy (BNT) combines pharmacotherapy with efficacious behav-

ioral interventions such as contingency management, network therapy, and 

components of the community reinforcement approach.45 Developed to 

encourage higher retention, a randomized controlled trial has yet to be 

reported in the literature. In the pilot study, retention at 6 months was poor 

(19%) with the predictable early drop-out being most problematic.45 Addi-

tional analysis on these participants demonstrated that at least three quarters 

of the participants were also taking non-opiate drugs during treatment.89 In a 

naturalistic study of 981 consecutive admissions there was no significant dif-

ference in retention between those clients voluntarily receiving additional 

psychosocial support and those who chose not to have additional support.57 

Unfortunately, the quality of the psychosocial support was not assessed, thus 

the interpretation and generalizability of the findings are questionable.

The role of families has been noted as an important feature of effective 

naltrexone maintenance treatment. In a randomized trial of naltrexone 

maintenance treatment with behavioral family counseling or individually 

based treatment, the behavioral family counseling group had fewer drug- 

related legal and family problems at 12-month follow-up.90 In studies of 

naltrexone maintenance in Italy and Russia, the importance of families in 

successful treatment outcomes was noted. The majority of families showed 

strong support for the naltrexone maintenance treatment program, and 

the authors hypothesize that family participation contributed to high reten-

tion and good clinical outcomes.49,50,63 Likewise, Hulse and Basso evaluated 

the role of vigilant supervision of dosing by ‘salient others’ and reported 

that supervision of naltrexone dosing predicted better outcomes, both in 

terms of treatment retention and relapse.91 On the other hand, Bartu and 

colleagues found no association between the presence of a partner and 

improved retention in treatment.57

Other attempts to improve retention and outcomes from naltrexone 

maintenance have included combination pharmacotherapies, such as the 

use of both naltrexone and antidepressant medication. A pilot trial 

comparing naltrexone plus a selective serotonin reuptake inhibitor 

and naltrexone plus placebo in 13 abstinent opiate-dependent clients 

demonstrated a reduction in opiate craving, as measured by an opiate 
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craving questionnaire, but no significant difference in retention over the 

12 weeks of the study.92 While adding fluoxetine to naltrexone treatment 

did not improve retention or opioid relapse outcomes in a large Russian 

study, 6-month relapse-free retention rates in the naltrexone plus fluox-

etine and naltrexone plus placebo groups were 43% and 36%, respectively.50 

A small study investigating treatment with both naltrexone and the benzo-

diazepine prazepam found a significantly lower percentage of opioid-posi-

tive urine samples in the group treated with naltrexone and prazepam than 

in groups treated with naltrexone alone or placebo.13

A number of studies have examined the relationship between client 

characteristics and treatment outcome.18,19,42,59,62,64–66,69,75 Clients with 

personality disorders and polydrug users were more likely to relapse.93 Being 

employed and having family or social support are two of the characteristics 

associated with successful outcome across a number of studies. There also 

appears to be a trend towards greater success being associated with being 

older, more heavily heroin dependent, and having a greater number of 

previous treatment attempts. External motivators, such as criminal charges 

or the threat of losing employment, also appear to be associated with a 

greater likelihood of successful treatment.45 Those participants who had 

been using methadone at baseline had significantly poorer retention rates 

than those using heroin at baseline.45

Serious adverse events

One important outcome from pharmacotherapy treatment is the rate 

of adverse and serious adverse events. Adverse events are defined as any 

reaction, side-effect, or untoward event that occurs during the course of the 

clinical trial, whether or not the event is considered to be drug related. 

Side-effects for naltrexone were outlined earlier in the chapter. Here we 

concentrate upon serious adverse events (SAEs) as any fatal or immediately 

life-threatening clinical experience, any permanently or severely disabling 

event, an event that requires hospitalization, or a congenital anomaly.94

The most pertinent SAE is opiate overdose – both non-fatal and fatal. 

The first evidence of increased rates of overdose in a sample of naltrexone 

clients was reported by Miotto and colleagues.28 Thirteen of 81 partici-

pants in a naltrexone study overdosed within a 12-month period of study 

participation. Rates of non-fatal overdose across three studies (LAAM, 
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buprenorphine, and naltrexone) revealed a significantly higher non-fatal 

overdose rate for participants of the naltrexone study. Ritter reported that 

16.5% of the naltrexone study participants had experienced a non-fatal 

overdose, compared to only 5% of participants in a concurrent buprenor-

phine maintenance study, and no overdoses were recorded for a concurrent 

LAAM maintenance study.95 In a naltrexone treatment study from the same 

center, 24 non-fatal overdoses in a sample of 97 were reported within a 

6-month follow-up period.46 In a study of 66 patients randomized to differ-

ent doses of naltrexone, two patients completed suicide and one patient 

took a deliberate (non-fatal) opioid overdose.32

In a comprehensive analysis of rates of SAEs across both withdrawal 

and maintenance treatments with methadone, buprenorphine, LAAM, and 

naltrexone, Digiusto and colleagues calculated both in-treatment and out-

of-treatment SAE rates. After leaving treatment, the overdose rate for naltrex-

one participants was eight times that recorded for participants who had 

ceased agonist pharmacotherapy treatment. SAEs other than overdose were 

similar between the pharmacotherapies, both during and after treatment.96 

Of the 5 deaths reported after treatment, 3 were from the naltrexone group, 

the remaining 2 from the opioid agonist treatment groups.96

Death rates of clients after naltrexone treatment has ceased are generally 

reported to be elevated when compared to other treatments for heroin 

dependence. Estimates of mortality rates are complicated, but may vary 

10-fold between 0.8% and 8% per annum.97–99 Methadone maintenance 

clients have an estimated mortality rate of less than 1% per annum.99 The 

mortality rates from published naltrexone outcome studies indicate a 

higher rate (3–5%).28,32,100 An uncontrolled study examined Australia-wide 

death rates in methadone, buprenorphine, and naltrexone maintenance 

treatment over a 4-year period. During the highest risk time of both naltrex-

one treatment (shortly after treatment cessation) and methadone mainte-

nance treatment (during treatment induction), the relative risk of death in 

oral naltrexone-treated subjects was 7.4 times higher than in methadone 

maintenance subjects (p < 0.0001).101

The distinction between in-treatment overdose risk and post-treatment 

overdose risk is an important one. Naltrexone is protective against over-

dose whilst the client remains on the medication,2,102 but the primary 

cause of naltrexone-related death is by opioid overdose after the cessation 

of naltrexone treatment.6 Such deaths are poorly monitored,103 as only 
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a mention of recently ceased or non-compliant naltrexone treatment 

in coronial records identifies the death as naltrexone-related.101 The data 

so far indicate that the rate of overdose after treatment is significantly 

higher for naltrexone treatment compared to other pharmacotherapy 

treatments.

Sustained-release naltrexone formulations

Sustained-release naltrexone formulations such as implants or depots were 

primarily developed to overcome the common problem of poor compliance 

and low retention with oral naltrexone treatment,104–107 and have been in 

development for many years. At least nine different sustained-release 

formulations are available, examples include the Vivitrol and Depotrex 

depot formulations and the GoMedical, Prodetoxone, and Wedgewood 

implant formulations.40 Of these, only the Prodetoxone implant is approved 

for the treatment of heroin dependence in Russia,108 and no sustained-

release preparation is approved for the treatment of heroin dependence in 

either the European Union, US, or Australia.40

Effective blood concentrations of naltrexone

There is evidence to suggest that there are marked individual variations 

in plasma concentrations of naltrexone resulting from sustained-release 

formulations and, further, that there is considerable intraindividual varia-

tion in plasma levels.109 This suggests that different individuals, when given 

the same dose of naltrexone, may have different levels of protection against 

opioid agonists. It also suggests that, at different times, the same individual 

may have different levels of protection, an issue of concern given the risk 

faced by patients if they relapse to opioid use.

A case study of blood naltrexone levels in 5 patients receiving sequen-

tial naltrexone implants also demonstrated great intra- and interpersonal 

variability.110 In this study, blood levels of above 2 ng/ml naltrexone, and 

10 ng/ml 6-β-naltrexol, were considered ‘adequate implant coverage’. 

Naltrexone levels dropped below 2 ng/ml for two subjects, and over half of 

the samples tested for 6-β-naltrexol were below 10 ng/ml. As the blood 

sampling frequency in this study was not consistent between subjects, 

additional instances of low blood naltrexone could have been missed. 
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Opioid use during treatment was not reported, but participants remained 

‘non heroin dependent.’110

The criterion for ‘adequate coverage’ was lower than others have 

suggested: levels of 10–30 ng/ml blood naltrexone are considered fully 

effective in antagonizing the euphoric effects of 25 mg intravenous heroin; 

2 ng/ml only has 87% efficacy.111 If 10 ng/ml blood naltrexone was taken as 

the criterion, only 4 of 46 samples (9%) in the previous study provided 

adequate coverage.110

The first randomized controlled study of sustained-release naltrexone in 

the treatment of heroin dependence used two doses of depot naltrexone. 

The 192 mg naltrexone depot resulted in mean plasma naltrexone levels 

between 0.4 and 1.9 ng/ml, and the 384 mg naltrexone depot gave plasma 

naltrexone levels between 1.3 and 3.2 ng/ml.112 The authors noted that 

blood naltrexone levels tended to decrease in the fourth week after 

administration, but further details on this decline were not provided.

Brewer reported on an opiate challenge using 100 mg of intravenous 

diamorphine in a client with a naltrexone implant 3 weeks after insertion. 

No objective agonist effects were observed. Naltrexone blood level was 

5 ng/ml and 6-β-naltrexol was 12 ng/ml.113 The second client was challenged 

with 500 mg of intranasal pure pharmaceutical diamorphine. The client had 

serum naltrexone levels at 2.8 ng/ml and serum 6-β-naltrexol at a concentra-

tion of 9 ng/ml. No objective opiate response to this dose was observed.113

Based on their results of 34 clients (10 clients received a ‘1.7 g’ naltrexone 

implant and 24 clients received a ‘3.4 g’ naltrexone implant) Hulse and 

colleagues ascribed blood concentrations of 2 ng/ml for naltrexone and 

10 ng/ml for 6-β-naltrexol as being the therapeutically active levels for 

naltrexone maintenance treatment.110 The authors calculated the time 

intercept for naltrexone and 6-β-naltrexol blood levels for a person with an 

average body weight of 70 kg. They then calculated that the ‘1.7 g’ 

naltrexone implant can be regarded as therapeutically active for 90 days 

and the ‘3.4 g’ implant for 188 days.110 Due to a miscalculation by the 

naltrexone implant manufacturer (Go Medical), it was later found that the 

‘1.7 g’ and ‘3.4 g’ implants actually contained 1.1 g and 2.2 g naltrexone, 

respectively.114

In further testing of the Go Medical naltrexone implants, a 3.3 g implant 

resulted in blood naltrexone levels above 2 ng/ml for 145 days (95% CI 

125–167 days), which did not result in a significantly longer period of 
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blood naltrexone levels above 2 ng/ml than the 2.2 g naltrexone implant 

(136 days, 95% CI 114–158 days). The smallest 1.1 g naltrexone implant 

provided blood naltrexone levels of about 2 ng/ml for 95 days (95% CI 

69–121 days).115 This study by Ngo and colleagues (2008) found the 1.1 g 

and 2.2 g implants produced shorter periods of blood naltrexone levels 

greater than 2 ng/ml than previously reported.110

Olsen and colleagues studied 10 opioid-dependent clients who received 

between one and four 1 g implants simultaneously.109 The study found 

considerable variations between individual concentration profiles. Inter-

individual variation was noted for the duration naltrexone concentrations 

were above 1 ng/ml, with a range between 30 and 80 days (median, 55 days). 

Considerable intraindividual variation in naltrexone concentrations for 

some clients who received more than one implant was also observed. For 

example, for one client, the maximum plasma concentration of naltrex-

one varied from 10.8 to 22.1 ng/ml. For another client the length of time 

that the concentration of naltrexone was above 1 ng/ml varied from 52 to 

80 days.109

Comer and colleagues reported on 12 heroin-dependent individuals who 

participated in an 8-week inpatient study of depot naltrexone.116 After a 

1-week detoxification period, 6 clients received a depot of 192 mg naltrexone 

and 6 clients received a depot of 384 mg naltrexone. The effects of intra-

venous heroin (0, 6.25, 12.5, 18.75, 25 mg) were studied for the next 6 weeks. 

One dose was tested per weekday and a placebo could be administered on 

any day. The doses of heroin were administered in ascending order. The 

primary findings from this study were that low (192 mg) and high (384 mg) 

doses of depot naltrexone both antagonized heroin-induced subjective 

effects for 3 and 5 weeks respectively, and plasma levels of naltrexone 

remained above 1 ng/ml for 22 days for the low dose and 29 days for the 

high dose.116 Another inpatient study of 5 heroin-dependent individuals 

supported this work; 384 mg depot naltrexone antagonized both the 

reinforcing and subjective effects of heroin for 4 to 5 weeks.117

Foster and colleagues reported on two clients who claimed to have 

injected 50 mg of methadone and 300 mg of morphine at 40 and 21 days 

post implantation of a 1 g implant, respectively, without experiencing 

opiate effects, and a third client who was challenged in the laboratory 

with 1000 µg of intravenous fentanyl (equivalent to 1000 mg of pethidine) 

2 weeks after the implant with no observable opiate response.106
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More research is needed to investigate minimum levels of naltrexone 

and its metabolite needed to block all opiate effects and the degree 

of intra- and interindividual variation in these blood levels. While the 

2 ng/ml plasma therapeutic level of naltrexone is used by several research 

groups,112,113,118–120 other researchers believe that there is presently insuf-

ficient evidence to establish the plasma naltrexone level needed to 

block the effects of heroin doses commonly used by heroin-dependent 

people.121

Considering reports of fatal and non-fatal opioid overdose in patients 

with active naltrexone implants,108,122 further research would assist in 

determining the dose of heroin capable of overriding the naltrexone 

blockade during the initial weeks post administration.

Serious adverse events of sustained-release naltrexone

The chronic administration of antagonists such as naltrexone increases the 

density of opioid receptors in the central nervous system in a type of homeo-

static compensation.123,124 Rodent models have demonstrated that this 

‘upregulation’ is accompanied by an increase in opioid agonist potency, or 

functional supersensitivity.124,125 In humans, upregulation of opioid receptors 

has been suggested to have the potential to enhance the risk of opioid 

overdose in people receiving naltrexone treatment;28 however, it is unclear 

whether the receptor upregulation actually has any discernible clinical 

impact. One study found no effects of 2 weeks of oral naltrexone treatment 

upon the effects of a small dose of morphine on respiratory depression 

(in normal volunteers), and concluded that naltrexone maintenance was 

unlikely to induce hypersensitivity to opioids.126 This study has not yet 

been replicated.

Mortality rates in patients treated with sustained-release naltrexone are 

not a commonly reported outcome, although it is clear that both fatal and 

non-fatal opioid overdose in a patient with an active naltrexone implant is 

possible.108,122 In both of these case reports, a large dose of heroin was used 

to overcome the naltrexone blockade.108,l22

A non-randomized pre–post design was also used to examine hospital 

presentations for opioid overdose in 361 naltrexone implant recipients, 

40% of whom had previously received oral naltrexone treatment for heroin 

dependence. While no opioid overdoses occurred in the 6 months post 



Naltrexone maintenance treatment 269 

implant treatment, there was a significant increase in sedative overdoses, 

some occurring within 10 days of implant treatment.127

Design flaws are particularly evident in two non-randomized, pre–post 

studies comparing naltrexone implant and methadone maintenance 

treatment in terms of mortality128 and hospital admissions.129 Uncontrolled 

differences between the study cohorts make comparisons between the 

treatment groups unreliable,128 and make it difficult to attribute causality 

of any changes to the treatment type.129 Differences in motivation level, 

situational influences, socioeconomic background, and pre-existing ill-

nesses between the two treatment groups were not controlled for.128,129 

These design flaws notwithstanding, a mortality rate of 3.76 deaths per 

1,000 person years was reported in 341 new entrants to naltrexone implan-

tation treatment.128 In 314 new recipients of naltrexone implants there was 

also a significant increase in risk of admission for overdose on non-opioid 

drugs (OR = 16.31, 95% CI 3.07–86.53) between the 6 months pre and post 

treatment, and no significant change in opioid overdose in the 6 months pre 

and post either treatment.129 One death (opioid-related) in a naltrexone 

implant treated patient was noted, however details of 12 non-drug-related 

deaths in the study participants were not provided.129

Various SAEs have been recorded following use of naltrexone implants. 

These include pulmonary edema, drug toxicity, withdrawal, aspiration 

pneumonia, variceal rupture, and death. A case series (n = 6) from New York 

and Pennsylvanian emergency departments in a 2-year period included 

two fatalities.111 Over a 3-year period, the US Food and Drug Administration 

noted an additional 10 deaths in patients with a recent naltrexone pellet 

implantation.111

The development of naltrexone implants is still in progress by several 

companies to overcome difficulties such as high initial burst releases of 

naltrexone130 and tissue inflammatory reactions. Marked tissue irritation, 

in some cases sufficient to warrant naltrexone implant removal, has been 

noted in a number of clinical studies.106,107,109,121,131–134 In one study a degree 

of inflammation was noted in subjects up to 2 years post implant.135 In 

another case series, 2 patients had their implants removed due to infection 

and were prescribed oral naltrexone, tragically to die from opioid overdose 

within a fortnight after implant removal.136

Some authors have commented that local tissue reactions may preclude 

the clinical use of naltrexone implants,131 or that repeated implants had the 
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potential to cause tissue reaction problems121 and so limit the number of 

implants a patient would want to receive.133,134

Outcomes from sustained-release naltrexone

There are few high-quality efficacy data of sustained-release naltrexone in 

the treatment of heroin dependence, and the great majority of the litera-

ture consists of small case studies, pre and post implantation studies, and 

non-controlled trials. A meta-analysis of sustained-release naltrexone in 

the treatment of opioid dependence found that there was insufficient 

evidence to evaluate the effectiveness of this naltrexone formulation, and 

particularly that more data on side-effects and adverse events are needed.40

There has been one small randomized controlled trial of the use of depot 

naltrexone for the treatment of heroin dependence, and this was the only 

trial meeting inclusion criteria for efficacy data in the recent Cochrane 

review.40 Sixty heroin-dependent subjects were randomized to either 

placebo, 192 mg depot naltrexone, or 384 mg depot naltrexone in an 8-week 

study.112 Treatment involved twice-weekly therapy sessions and depot 

administration at the beginning of weeks 1 and 5. Retention in treatment 

during the 8-week study showed a dose-dependent effect. There was a 

significant difference between mean number of days to drop-out between 

placebo (27 days) and 384 mg naltrexone (48 days), p ≤ 0.001, as well 

as between the 384 mg naltrexone and 192 mg naltrexone depot groups 

(36 days), p = 0.046. At the final 8-week follow-up, 39%, 60%, and 68% of 

subjects remained in treatment in the placebo, 192 mg, and 384 mg depot 

naltrexone groups, respectively. When all missing urine tests were 

considered positive for opioids, the 384 mg depot naltrexone group had 

significantly more opioid-negative urine samples than the placebo group.112 

While this study reports a promising dose-dependent effect for treatment 

retention, it should be noted that the study may have some selection bias. 

Of the original 98 patients assessed for study entry, 38 were excluded 

before study randomization for reasons including: left against medical 

advice (n = 16), administrative discharges (n = 8), left at own request (n = 3) 

and ‘other reasons’ (n = 11).137 Outcomes for the subjects beyond the 8-week 

study period were not reported.

Mental health hospital admissions were the focus of a study using record 

linkage to examine comparative levels of pre- and post-implantation 
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admissions in 359 (82%) of 437 patients receiving their first naltrexone 

implant treatment between 2001 and 2002.114 The risk of hospitalization 

for mental conditions was not statistically significant pre and post 

naltrexone implantation treatment. The study used an indirect measure of 

mental health status (hospital admissions) and did not include a control 

group so a causal relationship between naltrexone implantation and these 

outcomes cannot be imputed.114

A paper discussing two cohorts of British patients receiving naltrexone 

implants (n = 101) reported heroin use outcomes at 1 and 3 months post 

implantation, which were confirmed by telephone self report from patients, 

and their families in 66% of cases.106 At 3 months, 23% of subjects had 

relapsed to regular opioid use and ‘several’ had tested out the blockade of 

naltrexone by using opioids,106 although details of this opioid use were not 

explored systematically.

In a non-randomized, non-controlled study, 156 Spanish patients 

received naltrexone implants and psychosocial support therapy following a 

rapid opioid detoxification procedure. Of the 101 clients who completed 

detoxification treatment, 55% presented opiate-free at 6 months, and 21% 

presented opiate-free at 12 months.107 Outcomes for those lost to follow-up 

were not reported.

Small cases studies of heroin-dependent pregnant women, adolescents, 

and physicians have been specifically targeted for investigation of the 

effectiveness of naltrexone implants. These studies have given preliminary 

evidence that pregnant heroin users can be managed by naltrexone implant 

without obvious risk (as determined by the study authors) to the mother or 

developing fetus.138 A review of medical records in 8 high-risk dependent 

heroin-using adolescents showed that hospital presentations for accidental 

opiate overdose were much lower post naltrexone implant treatment than 

pre treatment.139 Successful maintenance of naltrexone blood levels through 

sequential implant treatment in a single opioid-dependent anesthetist has 

been reported.105 A response to this case study warned of an undue reliance 

upon naltrexone implants in the overall management of opioid abuse and 

dependence.140

It is too early to draw any conclusions regarding the efficacy of 

naltrexone implants in comparison with oral naltrexone.40 While mortality 

and hospital admissions have been compared between sustained-release 

naltrexone and the gold standard methadone maintenance treatment,128,129 
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retention and opioid use outcomes have not been examined between these 

treatments.40

The ongoing development of sustained-release naltrexone attempts to 

overcome the problems of low retention in oral naltrexone treatment. 

Blood naltrexone levels required to block commonly administered doses 

of opioids are still subject to debate, and important queries concerning 

treatment safety (particularly opioid overdose risk) remain. There are few 

high-quality efficacy data of sustained-release naltrexone in the treatment 

of heroin dependence, but the first small randomized controlled study has 

shown promising evidence of a dose-dependent relationship with retention 

outcomes. The efficacy of sustained-release naltrexone in terms of treatment 

retention and opioid use has not been adequately compared with placebo 

and agonist maintenance treatments. Until such trials are completed, 

sustained-release naltrexone remains experimental.

Future directions

Much of the published naltrexone maintenance literature in the last 

decade has been concerned with monitoring clinical outcomes in 

large client cohorts, and the development of practice guidelines rather 

than randomized controlled trials testing hypotheses regarding 

naltrexone maintenance efficacy. The evidence of this can be seen in the 

Cochrane reviews of both oral and sustained-release naltrexone, where the 

quality of randomized controlled studies available is not yet sufficient to 

evaluate the efficacy of these forms of treatment in heroin-dependent 

subjects.3,40

Critical issues for naltrexone have been acceptability, uptake, and early 

retention in treatment. A number of papers have outlined key reasons for 

the poor acceptability of naltrexone. These included a fear of, or inability 

to withdraw from opiates, the necessity of an opiate-free period which is 

a high-risk time for relapse, inability to cope with depression during the 

opiate-free period, fear of a new drug, and fear of aversive reactions or 

residual dependence.17,36,42,43

Retention and compliance remain problematic for naltrexone mainte-

nance programs, and the agonist pharmacotherapies with their higher reten-

tion remain the preferred treatments. In those studies with higher retention 

in treatment, whether due to well-developed family support, the negative 
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consequences of ceasing treatment, or comprehensive psychosocial therapy, 

opioid use and psychiatric outcomes tend to be better.54

Naltrexone treatment, whether oral or sustained-release formulations, 

carries with it a significant risk of opioid overdose. The evidence so far 

suggests that this overdose risk may be higher and more difficult to monitor 

than risk associated with the agonist pharmacotherapies.101,103 It is hoped 

that further studies will provide more information.

The development of depot and implantable naltrexone remains in 

its infancy and still requires substantial research before clinicians can con-

fidently engage with this form of treatment.40 We look forward to new 

research in this area.
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Introduction

Gender is an important factor in the treatment of opiate dependence. 

Co-existing pregnancy and opiate dependence raise multiple important 

issues, for the pregnant women and her baby. Women respond differently 

to opiate substitution treatment compared to men, both in terms of effec-

tiveness and adverse effects.1 As pregnancy advances, the pharmacokinetics 

and pharmacodynamics of medications can change, necessitating careful 

monitoring of pregnant women to ensure adequate treatment.2 Substance 

use also has a significant potential to affect the developing embryo and 

fetus. Critically, a range of environmental issues can negatively impact on 

the health of pregnant women who use heroin, as well as on the health of 

their babies.

The prevalence of regular heroin use in the Australian population has 

increased steadily since the late 1960s, particularly during the decade of the 

1990s, peaking at 10.0 per 1000 population in the late 1990s and decreasing 

to 4.0 per 1000 by 2002, with the latest estimate being approximately 

45,000 users in 2002.3–6 The majority of people using heroin are in the 

15–39 age group.4

Gender differences in the epidemiology of heroin use are noticeable. The 

2007 Australian National Household Survey reported that 1.0% of women 

aged above 14 had ever used heroin in their lifetime, compared to 2.1% of 
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men (i.e. approximately 90,000 women and 180,000 men). In the previous 

12 months, 0.1% of women reported heroin use, compared to 0.3% of 

men.7 Data from the National Minimum Data Set for Alcohol and other 

Drug Treatment Services for 2006–07 showed that of the 14,870 treatment 

episodes delivered for the treatment of heroin dependence (predominately 

withdrawal, counseling, case management, and rehabilitation), 35% were 

received by women, of median age 29 years.8 A report on Australian metha-

done and buprenorphine treatment for 2006–07 showed that of the 38,568 

clients on opiate pharmacotherapy, 35% were female (13,754 women).9

Given this prevalence of heroin use, clinicians across a range of treatment 

services are likely to have contact with and may manage an opioid-dependent 

woman during pregnancy. The exact proportion of opioid-dependent 

women of child-bearing age in Australia being treated for their opioid 

dependence is unknown, however in Europe and the US it has been 

estimated to be approximately one third.10 A New South Wales study found 

that in babies exposed to substance use and admitted to neonatal intensive 

care units, a high proportion of mothers (86%) were enrolled in opiate 

substitution programs.11 A cohort study of 89,080 pregnancies in South 

Australia found that in 0.8% of pregnancies, substance use was reported; 

of this group 12% reported using heroin.12 While there are no reliable 

estimates of the number of infants born each year with the neonatal 

withdrawal syndrome in Australia,13 Burns et al described 129 cases of 

neonatal abstinence syndrome (NAS) of 454 women on methadone 

during pregnancy in New South Wales in 2002, although this is likely to be 

an underestimate of NAS prevalence.14

This chapter aims to provide information regarding the available evidence 

for current pharmacotherapy treatments for opioid dependence during 

pregnancy, with particular regard to the effect such treatments have on the 

developing embryo, fetus, and the neonate. It begins by examining the 

health problems associated with heroin use during pregnancy and how 

these may affect the developing embryo, fetus, and infant. A discussion 

of pharmacotherapy management of opioid-dependent pregnant women 

follows, which focuses on the evidence that may improve antenatal and 

consequently neonatal outcomes.

While this chapter focuses on the literature on the treatment of opioid 

dependence in pregnancy, key authors in the field have stressed the impor-

tance of considering the range of problems that frequently affect this 
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population, including use of substances in addition to opioids, mental 

health diagnoses, medical and social problems including homelessness, 

exposure to violence, and lack of support.2,15,16

Method

The studies reported were identified using: 

• the Medline and Cochrane database (search January 1966 to June 2008); 

keywords included heroin, buprenorphine, methadone, naltrexone, 

levo-alpha-acetylmethadol hydrochloride (LAAM), opioid/s, pregnant/

pregnancy, neonatal/neonates, development;

• hand searching, from product manufacturers and from experts in the 

field.

Heroin use during pregnancy

The management of drug-using pregnant women can be complex, difficult, 

and require considerable resources across health and welfare disciplines. It 

is paramount for the wide range of care providers to be aware of the unique 

medical, psychologic, and social needs of this group of pregnant women. 

Pregnant women dependent on heroin are at risk of experiencing medical 

and obstetric complications during pregnancy, due to a variety of factors in 

addition to heroin exposure itself.2,17,18 These may include:

• other substance use including tobacco, benzodiazepine, amphetamine, 

cocaine, alcohol, cannabis, and other drug use;

• repeated maternal cycles of opioid intoxication and withdrawal that 

are reflected in the physiology of the neonate;

• physical factors including poor nutrition; blood-borne virus exposure  

including human immunodeficiency virus (HIV), and hepatitis B and C 

viruses (HCV, HBV); and opiate overdose;

• psychological factors including depression, anxiety, post-traumatic 

stress disorder, and other mental health problems;

• social factors including exposure to abuse and violence, financial stress, 

homelessness, relationship problems, and legal problems;

• poor attendance for antenatal care.
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These factors confound our understanding of the relationship between 

heroin dependence and the manner in which it complicates pregnancy.2,17,19 

The majority of studies that have been conducted on opiate dependence 

(in combination with other substance use) and pregnancy have not been 

able to take into consideration these multiple confounders. Controlled 

studies have only been conducted relatively recently in the field of preg-

nancy and addictions.20,21

Early reports of poor outcomes among neonates born to heroin-

dependent women coincide with increased use of heroin in the 1950s and 

1960s.22–24 There is a greater risk of morbidity and mortality for neonates 

exposed to heroin than for non-drug-exposed infants.25–28 Major causes 

of neonatal mortality include respiratory distress syndrome, asphyxia 

neonatorum, hyaline membrane disease, anoxia and central nervous sys-

tem (CNS) hemorrhage, broncho/aspiration pneumonia, and con genital 

abnormalities. Other obstetric and neonatal complications asso ciated with 

the heroin dependence include miscarriage, amnionitis, intrauterine 

growth reduction (IUGR), placental insufficiency, premature labor, placen-

tal abruption, intracranial hemorrhage, meconium aspiration, and other 

conditions.2,17,29,30 Heroin dependence during pregnancy is also associated 

with a reduction in birth weight and premature births compared to infants 

born to women who were not using heroin during pregnancy.30–34

There are a small number of studies reporting multiple congenital 

anomalies that varied with no discrete patterns or causal relationship 

identified.35–37 The incidence of sudden infant death syndrome (SIDS) 

associated with opioid dependence during pregnancy has been reported to 

be between 3 and 9 times higher than the general population.38,39 Others 

have found this association only in infants with very low birthweight. 

A 2-year follow-up study of infant mortality of infants born to heroin-

dependent women compared to non-drug-using controls found an 

increased risk of infant mortality of 5.9 times (95% confidence interval 

[CI] 1.4–24) in opioid-exposed infants of low birthweight.40

Confounding factors such as polydrug use are highly likely to have a 

significant effect on obstetric and neonatal outcomes. Tobacco use, for 

example, is common in heroin users and can have a profound effect on 

birthweight, prematurity, and neonatal morbidity. In non-opioid-dependent 

pregnant women, smoking has been associated with low birthweight 

(<2,500 g), preterm birth (<32 weeks), intrauterine growth reduction, and 
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perinatal death.41–44 Poor antenatal care attendance is also common among 

heroin-dependent pregnant women,25,27 which may have a significant 

negative impact on obstetric and neonatal health.

It should be noted that since neonatal data on heroin effects were first 

collected in the 1960s and 1970s there has been a significant positive effect 

on birth outcomes of infants born to heroin-dependent women.45 This may 

have been due to several factors, including an increase in capacity to man-

age premature low-birthweight neonates as well as the development of 

specialized drugs and pregnancy services.

Neonatal abstinence syndrome

Chronic intrauterine exposure to opioids may result in the development of 

physical dependence by the fetus. Opioids cross the placental barrier and 

are readily bound to opioid receptors in the fetal brain and other organs in 

the body, creating the potential for the development of fetal neuroadapta-

tion to the opioids. At birth, the supply of opioids via the placenta ceases 

and symptoms of neonatal withdrawal (the NAS) may manifest as opioid 

central nervous system levels drop.46–48 NAS is described as a generalized 

disorder characterized by multiple behavioral and physiologic signs and 

symptoms that are indicators of non-specific central and autonomic 

nervous system instability, gastrointestinal dysfunction, and respiratory 

distress.2,17 These symptoms include irritability, hyperreflexia, hyperactivity, 

abnormal cry, diarrhea, fever, vomiting, and tachypnea. If untreated the 

syndrome can progress to include fluid loss, respiratory instability, aspira-

tion, apnea, seizures, coma, and death. The onset, duration, and severity 

of NAS can vary based on such factors as the timing and amount of the 

mother’s last opioid maintenance dose, other drug use by the mother, and 

the rate of elimination of the drug by the newborn. NAS often requires 

medical intervention and prolonged hospitalization, and for infants that 

experience moderate to severe NAS the risk of developing mother–infant 

attachment disorder may be increased.2,17 Recovery occurs when the infant’s 

metabolism has adjusted to the absence of exogenous opioids.49 Significant 

neonatal withdrawal is an indication for pharmacologic management.50 

For infants born to heroin-dependent mothers the incidence of NAS has 

been reported as between 55 and 95%.26,27,51,52
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NAS is often used to describe neonatal withdrawal resulting from a 

mother’s opioid use during pregnancy, but the use of other substances 

by the mother may also contribute to the syndrome. Most are psychoactive 

substances that have the potential for physical dependence:2 

• alcohol

• barbiturates

• benzodiazepines

• nicotine.

Neurobehavioral abnormalities may also be seen in the newborn after fetal 

exposure to the following substances:53,54

• cocaine

• amphetamines.

The literature on substance use in pregnancy does not describe in detail 

the effects of combinations of substances on fetal development, including 

neonatal abstinence. Nicotine dependence alone, even at moderate to 

low-level dependence, may be associated with a NAS.44 A prospective study 

of 27 nicotine-exposed and 29 non-nicotine-exposed full-term newborn 

infants found that tobacco-exposed infants were more excitable and 

hypertonic, required more handling, and showed more stress/abstinence 

signs than non-nicotine-exposed newborns.44 Nicotine use in conjunction 

with opioid pharmacotherapy maintenance may also affect the timing 

and severity of NAS in prenatally exposed infants. Choo et al found that 

the NAS of neonates of methadone-maintained mothers smoking more 

than 20 cigarettes daily was more severe than for neonates of mothers 

smoking 10 or less cigarettes.55 An Australian data linkage study by Burns 

et al showed women who smoked, as well as indigenous women, were 

more likely to have infants with NAS.14 Burns and colleagues also showed 

an association of smoking with prematurity using data linkage of pregnant 

patients on methadone maintenance.56 Consideration of, and an appro-

priate treatment response to the use of any or all of psychoactive substances 

is important in managing not only the pregnant woman but also their 

newborn.
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Management of the pregnant opioid- 
dependent woman

Pregnancy is an ideal time for health professionals to engage a heroin- 

dependent woman to manage her heroin dependence and other problems. 

Women are more likely to be motivated during pregnancy to make impor-

tant health and lifestyle changes. Use of pharmacotherapies such as metha-

done or buprenorphine maintenance to manage a pregnant women’s opioid 

dependence is the main focus of this chapter. However, a range of health 

and welfare services must work collaboratively to ensure optimal outcomes 

for both the mother and newborn during pregnancy, but importantly in 

the longer term. These services include, but are not limited to, drug and 

alcohol treatment (pharmacologic and counseling), psychoeducation, 

social interventions such as access to accommodation, adequate responses 

to violence from partners or others, and financial welfare, as well as the 

management of other physical or medical problems such as blood-borne 

virus infections and poor diet.57,58 Antenatal care is an important component 

of the optimal management of pregnancy, more so for opioid-dependent 

pregnant women as it has been found to improve the pregnancy outcomes 

for both the mother and the child.27,59–62 Discussion of all these services is 

beyond the scope of this chapter.

Antenatal care

When considering the four decades of studies that have examined the 

effects of maternal methadone maintenance on the neonates, it is not 

possible to determine the degree to which improvements in obstetric and 

neonatal outcomes such as higher birthweights, longer gestations, and 

decreased perinatal mortality rates27,63–66 are due to the effects of opiate 

substitution or enhanced antenatal care. Opioid-dependent pregnant women 

on maintenance programs are more likely to receive comprehensive medical 

and obstetric care than those not in a treatment program. Further, con-

tinuous methadone maintenance has been shown to be associated with 

earlier presentation for antenatal care and reduced prematurity.67

Generally, studies that have examined the association between level 

of antenatal care and neonatal outcomes in women receiving opioid 

substitution treatment have shown better neonatal outcomes with more 
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antenatal care. In the Connaughton et al study, for example, 82% of 

neonates born to methadone-maintained women with inadequate antenatal 

care suffered neonatal morbidity, whereas the incidence of neonatal mor-

bidity was less (69%) for neonates born to methadone-maintained women 

receiving adequate antenatal care.27 Chang et al found that pregnant 

women who received an intensive treatment program including weekly 

antenatal care, relapse prevention groups, thrice-weekly urine drug screens, 

and child care during treatment had newborns with higher birthweights 

than women receiving the usual treatment of daily methadone medication, 

counseling, and random urine drug screens.60

An evaluation of a comprehensive care program for pregnant women 

with opioid dependence also found that improved gestational age and 

birthweight was associated with longer and more frequent antenatal care. 

Premature birth occurred for 18% of women on drug treatment who had 

poor antenatal care, twice as high as that for women on drug treatment 

who received good antenatal care.61 Carroll et al reported on a randomized 

controlled trial comparing standard care to enhanced treatment (midwife 

antenatal care, child care, and contingency management) for methadone- 

maintained women, and found trends towards longer gestation, with a 

mean increase of 1.4 weeks, and a small increase in birthweight in those 

receiving enhanced care.62

In summary, the level of antenatal care received by drug-dependent 

women may impact on gestational age, birthweight of the neonate, 

and obstetric complications. Therefore, the level of antenatal care is an 

important variable to measure when examining the relative effect of opioid 

substitution treatment use by pregnant women on neonatal outcomes.

Treatments for opioid dependence 
during pregnancy

Withdrawal

Withdrawal from opioids during pregnancy is not routinely encouraged as 

evidence of safety is limited, and the risk of relapse to dependent heroin 

use with associated harm is very high.

The few reports on the effect of opioid withdrawal during pregnancy 

have found that opioid withdrawal in the first trimester can precipitate 
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uterine contractions, and thus increase the risk of spontaneous abortion,49,68 

and withdrawal in the third trimester is associated with an increased risk of 

intrauterine growth reduction, premature labor, or fetal death.68–71 It has 

been shown that opioid withdrawal is associated with fetal stress, in utero 

meconium aspiration, and an increase in the oxygen requirement of the 

infant.69,70,72 Hypoxia is thought to be the principal cause of fetal death.69

There are no data to suggest that the risk of relapse is reduced per se 

by pregnancy. Relapse rates for pregnant opioid-dependent women who 

have undergone withdrawal treatment range from 29% to 96%.27,68,72,73 In 

addition, there is minimal success with withdrawal treatment during 

pregnancy, with only 30 to 60% completing the withdrawal treatment 

itself.68,71,73 Relapse to illicit heroin use and its complications is more 

likely to pose a significant risk of morbidity and mortality to the 

mother and infant than NAS, which, once identified, can be managed. 

A prospective study of 34 pregnant women that monitored outcomes 

during withdrawal noted that 20 women underwent detoxification 

without relapsing to heroin use, 4 women chose methadone maintenance 

treatment, and the remaining 10 women resumed opioid use. Two infants 

with fetal growth reduction were delivered by mothers who resumed 

heroin use.71

In summary, due to the increased risk of relapse into heroin use, it is 

important for pregnant opioid-dependent women to be stabilized and 

maintained on opioids such as methadone or buprenorphine.

Opioid maintenance therapies during pregnancy

Methadone maintenance is recommended for use during pregnancy, as 

there are four decades of experience with this treatment during pregnancy. 

Despite limited experience with buprenorphine maintenance during preg-

nancy, there is an interest in the use of buprenorphine during pregnancy as 

the NAS is hypothesized to be milder than that observed with methadone.

Substitution maintenance for an opioid-dependent pregnant woman 

is based on a risk assessment and is recommended for several reasons: sub-

stitution of illicit drugs of unknown quality and dose with a prescribed 

pharmacotherapy stabilizes the mother’s illicit opioid-dependency behavior; 

stabilization of erratic serum opioid levels in the mother protects the fetus 

from repeated episodes of intoxication and withdrawal;74,75 and engagement 
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in opioid substitution facilitates pregnant women receiving adequate 

antenatal care and advice.57,58

Overall the objectives of opioid substitution treatment during pregnancy 

should include:76

• reducing the harmful effects of heroin and other drug use including 

tobacco;

• reducing maternal and infant morbidity and mortality associated with 

heroin use;

• improving physical, psychologic, and social health for pregnant 

women;

• appropriately identifying the need for long-term support to pregnant 

women and their families until their children reach school age.

Methadone maintenance

Of the opioid substitution pharmacotherapies used for the management 

of heroin dependence, methadone is the only one recommended for use in 

pregnancy due to the substantial literature that exists regarding effective-

ness, safety, and reduction in neonatal and maternal harm.2,77–79 Guidelines 

in the UK, USA, and Australia recommend methadone maintenance as 

appropriate treatment of opiate dependence in pregnancy.80–82

Preclinical studies of methadone in pregnancy show that neonatal with-

drawal appears to be the most significant sequela of antenatal methadone 

exposure.83,84 Exposure to methadone does not appear to be associated with 

increased birth defects85 or abnormal effects in terms of structural brain 

development.86 The adverse events of methadone exposure do not appear 

to recur over several generations.87

Clinical studies

The use of methadone as a maintenance agent for pregnant opioid-

dependent women was developed in Philadelphia by Dr Loretta Finnegan 

in the early 1970s, principally because opioid substitution treatment held 

the potential to facilitate access across general medical, social, and obstetric 

services for this group,88 despite the lack of comprehensive knowledge 

of the safety of methadone in pregnancy at that time. Since that time, 
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methadone has become accepted as a first-line agent in the treatment of 

opioid dependence in pregnancy. A total of over 5000 births of neonates to 

pregnant women have been reported in the medical literature; however, 

the majority of these studies are observational studies, with randomized 

controlled studies only appearing more recently in the literature, in partic-

ular since there has been more than one possible opioid substitute that 

could feasibly be used during pregnancy.15

Serious adverse events

Early reports of perinatal death rates in heroin users were particularly high, 

for example a US study in the 1970s reported a perinatal death rate of 

107/1000 births in 149 heroin users.30 This contrasts markedly with the 

current Australian perinatal mortality rate of 5.3/1000 births for the 

general population.89 Comparative studies that report on perinatal mor-

tality in heroin- and methadone-maintained groups range in mortality 

rates for heroin from 22 to 106 per 1000, and in methadone from 0 to 

42 per 1000, the incidence being less in methadone pregnancies in the 

majority of studies and equal in one study. Many medical complications 

seen in the neonates of heroin-dependent pregnant women are related 

to low birthweight and prematurity.90 These conditions are associated with 

multiple causes of perinatal death reported including: stillbirth, placental 

abruption, respiratory distress syndrome and asphyxia, meconium aspira-

tion syndrome, hydrops, congenital abnormalities, hyaline membrane 

disease, anoxia, CNS hemorrhage, meningocele and hydrocephalus, SIDS, 

sickle cell anemia, and several undetermined cases, all seen in heroin-

exposed pregnancies.25,27,29,33,91–94

Congenital abnormalities have been reported in neonates born to preg-

nant women maintained on methadone, including hydrocephalus, gastro-

schisis, anencephaly, microcephaly, polydactyly, and hydrocele,27,29,33,95 

without any clear causal relationship related to methadone.

A range of neonatal morbidities has been reported of infants exposed 

to heroin or methadone. The etiology of these adverse events is likely to 

be multifactorial and not solely related to opioid exposure alone but due 

to other substance use (including tobacco), poor nutrition, poor mental 

health, social factors including homelessness and violence, and poor ante-

natal care. Obstetric morbidities reported in pregnant women who use 
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heroin include respiratory distress, asphyxia, hyperbilirubinemia, sepsis, 

IUGR, placental abruption, placenta previa, cerebral palsy, and hyaline 

membrane disease.25,27,33,61,91,95 Many of these are clearly related to, or exac-

erbated by prematurity. Further, prematurity is increased in pregnant 

women with inadequate antenatal care. Adequate access to antenatal 

care that can be provided through methadone maintenance allows the 

capacity for in utero screening, and early diagnosis and management of 

pregnancy complications. More recently, blood-borne viruses including 

HIV, HCV, and HBV have been reported amongst pregnant opioid- 

dependent women.34,60,92,94,96–99

Gestational age and birth size

Methadone has been associated with an increase in birthweight compared 

to heroin.63,100–103 In some studies the improvement in birthweight in the 

methadone-maintained group is similar to non-drug-using comparison 

populations.104,105

Kandall et al reported a positive dose–response relationship between 

methadone dose and birthweight.63 Hagiopan et al reported on a positive 

relationship between head circumference, gestational age, and higher 

methadone doses.106 However, the protective effect of methadone varies 

across studies; some studies have not shown an increase in birthweight 

in methadone-maintained pregnancies compared to heroin-dependent 

pregnant women;25,91,107,108 length at birth may also not be improved in 

this group.109 Many of these studies have smaller sample sizes than those 

studies that have found a protective effect.

The prevalence of low birthweight (<2,500 g) in neonates born to metha-

done-maintained pregnant women varies from 19% to 41%.27,29,61,93,108,110 

In addition, one study has reported longer periods on methadone at higher 

doses to be associated with improved birthweight in methadone-maintained 

pregnancies compared to controls.111

There are a number of reasons for the variation in effect including differ-

ent study designs and sample sizes, different populations studied, different 

approaches to methadone dosing and dose levels, and maternal use of other 

drugs including nicotine, benzodiazepines, and cocaine. A meta-analysis 

has compared neonatal birth weight of a group of women typically 

stabilized on methadone late in the third trimester who continued to use 
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heroin with a group of women stabilized on methadone earlier and not 

using heroin. This meta-analysis showed the late stabilizing/heroin-using 

group to have a 4-fold increased risk of low birthweight (95% CI 2.8–7.7) 

compared to the group stabilized on methadone who did not have 

an increased risk of low birthweight (risk ratio 1.4; confidence interval 

[CI] 0.8–2.2).112 However, even this analysis was not able to take into 

account all of the other factors that would impact on birthweight. In 

addition, any protective effect of pregnant women being in methadone 

treatment may be diminished in a population using other drugs, particularly 

benzodiazepines.29,113

Neonatal abstinence syndrome

NAS is seen in neonates born to methadone-maintained pregnant women 

as in heroin-dependent women. An important outcome measure is the 

proportion requiring pharmacologic treatment, as this is an index of the 

requirement for longer periods of hospitalization and possible admission 

to neonatal special or intensive care units. The prevalence of NAS in 

infants born to methadone-maintained pregnant women ranges from 59 to 

100%.25,61,93,95,101,114 The proportion of infants born to methadone-maintained 

pregnant women overall requiring pharmacologic treatment for NAS has 

been reported at being from 18 to 77%.25,61,91,95,99,115–119

Several studies comparing NAS prevalence in neonates born to methadone-

maintained pregnant women compared to heroin-dependent women 

have shown a similar proportion of infants experiencing NAS.25,91,120 How-

ever, one study found a higher proportion in neonates born to methadone-

maintained women requiring treatment for NAS.91 Infants born to 

methadone-maintained pregnant women may require a longer period 

of treatment for NAS.25 In contrast, another study has shown a shorter 

period of treatment for neonates born to methadone-maintained women 

compared to neonates born to heroin-dependent women.92 A recent study 

that randomized pregnant heroin users attending antenatal care to 

continue illicit heroin use or receive methadone maintenance found that 

89% of newborns from the heroin groups experienced NAS, compared to 

100% of those in the methadone group. Mean Finnegan scores were higher 

in the methadone group, and duration of NAS also appeared longer.121
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Some authors have demonstrated an association between higher metha-

done doses and increased prevalence of NAS,61,94,99,103,114,118,122–124 while 

others have not found a methadone dose–response relationship with NAS 

incidence or severity,25,93,98,120,125,126 nor an increased duration of NAS in 

methadone-exposed infants compared to heroin-exposed infants.25,92 There 

is some evidence that benzodiazepines prolong NAS125,127 and may be 

related to decreased birthweight in exposed infants.113 Again, there may be 

a wide range of reasons for the difference in outcomes reported, including 

different population studies, and varying levels of other drug use, includ-

ing benzodiazepines and possibly nicotine, that may contribute to the 

abstinence syndrome.

Further, the relationship between maternal methadone dose level, in 

utero exposure, and NAS risk or severity is unclear. Firstly, maternal serum 

levels may not correlate with maternal methadone dose levels as there is 

significant interindividual variation in methadone pharmacokinetics.128 

Secondly, maternal serum levels may not correlate with neonatal plasma 

levels or NAS severity. While a relationship between maternal dose and 

neonatal plasma levels post delivery has been reported,119 others have not 

found a relationship between neonatal serum levels of methadone and NAS 

severity.129–131 Vagal tone has been suggested as a predictor of the develop-

ment of NAS.132 Clearly the etiology of NAS is complex and dependent on 

both maternal and neonatal factors.

In severe NAS, neonates may experience seizures. A higher proportion of 

seizures in neonatal withdrawal in infants born to pregnant women on 

methadone substitution compared to infants born to pregnant women 

using heroin has been reported.25,91 However, a 1-year follow-up on infants 

with seizures post withdrawal showed all infants followed up had normal 

neurologic examination results.133

Higher doses of methadone may be required in pregnancy,134,135 as 

increasing opioid withdrawal symptoms can occur in pregnant women 

with increasing gestational age136 and metabolism may be increased in 

pregnant women.135,137 Split dosing of methadone is an approach that 

can be used.138,139 Normalization of fetal activity on ultrasound when 

methadone was spilt dosed has been reported.140

Recently, effects of peak methadone doses on fetal neurobehavior have 

been reported. Peak methadone doses affect both fetal heart rate and motor 
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activity.141 This impact appears to be diminished when methadone is split 

dosed.142

The therapeutic goal of substitution treatment for opioid-dependent 

pregnant women is a crucial issue. Some authors have suggested a primary 

goal of treatment to be maintenance on the lowest possible dose to mini-

mize neonatal exposure,99 including offering withdrawal from methadone, 

particularly in highly motivated pregnant women. However, accurate 

assessment of levels of motivation is complex and not well supported in 

the literature and may vary during the course of pregnancy depending on 

the wide range of psychosocial pressures pregnant women may experience. 

In contrast, other authors have suggested that methadone is most effica-

cious when provided in adequate doses to suppress additional opioid use 

as part of a comprehensive treatment program, and that NAS, when ade-

quately identified, is not life-threatening and can be safely managed.15,21,143,144 

More recently, guidelines from the UK, USA, and Australia support the use 

of individual titration to effective doses of methadone in pregnancy.80–82

Behavioral incentives

The recent development of experimental studies has demonstrated that 

behavioral incentives have an important role in the management of sub-

stance use in pregnancy. Voucher rewards may be particularly promising 

with regard to smoking cessation in pregnancy. Voucher-based rewards 

have been shown to be effective in a non-opiate group of tobacco-dependent 

pregnant women in reducing tobacco use.145,146 Given the high prevalence 

of tobacco dependence, and the known harmful effects of tobacco on the 

developing fetus, these studies are of significant importance. The under-

standing of voucher-based rewards in opioid-dependent groups is in an 

earlier stage of development. Escalating voucher-based incentives have 

been trialled in a pregnant methadone group and found to have a modest 

effect in promoting treatment attendance.147

Developmental outcomes

The results of studies investigating the long-term development of infants 

exposed to methadone in utero show a consistent pattern of appropriate 

motor and cognitive development during the first 2 years of life.61,75,114,148–152 

However, motor development in methadone-exposed infants generally 
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lagged behind infants born to non-opioid-dependent mothers from com-

parable socioeconomic and racial backgrounds.114,148,149,151 The treatment or 

severity of NAS has not been found to be associated with developmental 

outcomes.114,133,150

With regard to the cognitive development, some reported poorer cogni-

tive development among methadone-exposed children compared to non-

drug-exposed children,114,152 while others reported no differences.75,148,149 

Kaltenbach et al found infants exposed to methadone in utero had lower 

mental development scores at 12 months than non-drug-exposed infants 

born to mothers matched for socioeconomic, racial, and medical back-

grounds, yet no difference at 24 months.150 Similarities of mental scores 

between the methadone-exposed and non-exposed children at 24 months 

may be due to the low socioeconomic status of the non-exposed children 

impacting on mental development, resulting in decreases in mental scores 

between 1 and 2 years for these children. Suffet and Brotman also found a 

decrease of cognitive development through to 2 years of age for methadone- 

exposed infants from low socioeconomic backgrounds.61 A recent review 

article has shown that, when compared to drug-free controls, there is a 

consistent pattern of neurodevelopment impairment of opiate-exposed 

neonates.153

However, case control studies show a pattern of the effect of impaired 

neurodevelopment largely being accounted for by socioeconomic factors. 

Steinhused et al reported on impaired performance IQ on a group of children 

born to methadone-maintained mothers; this effect, though small in size, 

persisted after adjusting for socioeconomic state.154 In contrast, Ornoy’s 

adoption studies suggest developmental delay may be largely due to envi-

ronmental deprivation rather than drug exposure in utero.155,156 Messinger’s 

prospective cohort study of opioid- and cocaine-exposed neonates did not 

find mental, motor, or behavioral deficits after controlling for birthweight 

and environmental risks.157

Two studies have shown that the rate of the development of strabismus 

in infants of methadone- or opioid-dependent mothers has been found to 

be approximately 10 times greater than in the general population,158,159 

although the reason for this is not well understood. It should be noted, 

however, that these studies did not control for other drug use such as 

alcohol or nicotine, found also to be associated with this ophthalmologic 

condition.160,161
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The inconsistency of findings regarding developmental outcomes asso-

ciated with methadone maintenance may be attributable to a number of 

factors. Differences in the daily methadone dose, length of maintenance 

during pregnancy, and amount of antenatal care and other drug use may 

impact on the child’s long-term development. However, one study found 

no associations between perinatal factors such as mother’s age, length of 

methadone treatment, methadone dose, and polydrug use and obstetric 

complications or developmental outcome.162

Environmental factors occurring postnatally, such as birth complications, 

health, and nutrition, and a wide range of social factors may have more of 

an impact on the child’s developmental progress. A review of a number of 

studies on high-risk infants suggested that newborn status is a very poor 

predictor of developmental outcome and rather is highly dependent on 

environmental factors via an ongoing reciprocal interaction between the 

child and its environment.163 Genetic effects are also thought to influence 

the development of children.164 For an opioid-dependent mother regardless 

of whether she is in treatment for her dependence, the effects of antenatal 

drug exposure on a child’s development may be confounded by 

postnatal health factors such as malnutrition; similarly, social factors like 

maternal depression, inadequate social support, lower maternal education, 

maternal polydrug use, and less optimal caretaking environments can also 

have an impact.114,149,165 Although most of the developmental studies 

controlled for socioeconomic status, other environmental risk factors such 

as those aforementioned need to be taken into consideration when study-

ing the effect of antenatal drug exposure on developmental outcomes.

Other methodologic issues with neonatal developmental and drug expo-

sure research include the conduct of assessments at only one point in time 

as well as not assessing multiple areas of functioning (including perceptual, 

cognitive, and motor skills; speech and language abilities; and behavior). 

Repeating assessments over time is useful to determine whether identified 

developmental effects are permanent or transient.165

In summary, further research is required to better understand the effects 

of a maternal methadone maintenance treatment on the developmental 

outcomes of children. A child’s development is dependent upon a multi-

tude of factors including antenatal conditions, the postnatal environment, 

and genetic factors, making it all the more difficult to understand the direct 

effect of in utero methadone exposure.
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Buprenorphine maintenance

Buprenorphine, alone or in combination with naloxone (as buprenorphine–

naloxone), is the most recent opioid maintenance pharmacotherapy 

approved for use in Australia, Europe, and the US for the treatment of 

opioid dependence. Since its introduction into Australia the proportion of 

substitution maintenance treated patients on buprenorphine has increased 

significantly to approximately 28%.9 One consequence of such an increase 

in the availability of buprenorphine is an increase in the number of women 

becoming pregnant while being treated with buprenorphine. Women 

who become pregnant on buprenorphine are faced with two options: to 

discontinue buprenorphine and transfer to methadone maintenance or 

to continue on buprenorphine.

Pharmacologically, buprenorphine differs from methadone in several 

ways. The effects of buprenorphine on the developing fetus have been 

postulated to be different from the effects of methadone. Unlike metha-

done, a full µ agonist, buprenorphine is a partial µ opioid receptor agonist 

with low intrinsic activity and high receptor affinity, and also a potent µ 

opioid receptor antagonist.166–168 Due to its partial µ -agonist low intrinsic 

activity, buprenorphine appears to possess a markedly greater safety profile 

than methadone with regard to opioid overdose as buprenorphine produces 

relatively limited respiratory depression.169,170 In particular, pre-clinical and 

clinical studies have shown that buprenorphine produces a ‘ceiling effect’ 

above which further increases in dose have no further effect171,172 nor a 

decreased effect.173 The limited respiratory depression and the ceiling on 

buprenorphine’s agonist activity limit the possibility of overdose. However, 

as stated in Chapter 6, the risk of overdose is increased with the concomitant 

use of buprenorphine and respiratory depressant drugs such as benzodia-

zepines. Buprenorphine is also associated with a milder withdrawal syn-

drome in dependent adults upon abrupt cessation after chronic dosing 

compared to methadone.174–176

The greater safety profile and milder withdrawal syndrome upon abrupt 

cessation suggest that buprenorphine maintenance during pregnancy may 

be safer for the neonate than methadone. It is postulated to have a reduced 

potential for respiratory depression in the neonate. Additionally, it is possi-

ble that buprenorphine maintenance during pregnancy may be associated 

with less frequent and less severe NAS in the newborn.174,177
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Overall, pre-clinical studies have shown that buprenorphine exposure 

antenatally appears to lack teratogenicity,178,179 has little maternal or off-

spring toxicity,179 and no mutagenic action.180 In particular, the effects of 

buprenorphine antenatally do not seem to be greater than exposure to 

methadone.178,181–186 Any potential adverse effects of buprenorphine in 

utero seem more likely to occur at higher than recommended doses for the 

treatment of opioid dependence (Reckitt Benckiser Pharmaceuticals, Inc, 

personal communication 2002, cited in Johnson et al10).

Clinical studies

The body of evidence from the clinical research literature regarding the use 

of buprenorphine in pregnancy is rapidly evolving. Table 9.1 provides 

a summary of 21 published studies of original cases documenting the 

exposure of buprenorphine in pregnancy. 

Eleven studies published between 1995 and 2008 were from France, 

4 were from Austria, 2 were from the US, and one was from each of 

Italy, Belgium, Australia, and the Czech Republic. Ten reports are retro-

spective case studies or case series (reports 1–10), 3 are prospective observa-

tional studies (reports 12–14), 1 report is both a retrospective and prospective 

study (report 11), 2 are case comparison studies of methadone and 

buprenorphine (reports 15 and 16), 2 are open label, single arm studies 

designed as pilot studies for future clinical trials (reports 17 and 18), and 

3 are randomized controlled studies (reports 19–21). A total of 425 pregnant 

women maintained on buprenorphine have been reported in these studies 

(113 retrospectively, 312 prospectively) compared to over 5000 in the 

methadone literature.

The discussion of the effect of buprenorphine in utero in the human 

studies will focus where possible on the following outcome variables: serious 

adverse events, gestational age and birth size at delivery, and the NAS and 

developmental outcomes.

Serious adverse events

A total of four fetal deaths not related to planned terminations were reported 

for women on buprenorphine maintenance therapy.187,188 Lacroix et al188 

reported two malformations in a neonate exposed to sulfamethoxazole, 



Pharmacotherapies and pregnancy 301 

T
ab

le
 9

.1
 

Su
m

m
ar

y 
of

 p
ub

li
sh

ed
 c

li
n

ic
al

 s
tu

di
es

 o
n

 th
e 

us
e 

of
 b

up
re

n
or

ph
in

e 
fo

r o
pi

at
e 

de
pe

n
de

n
ce

 in
 p

re
gn

an
cy

A
ut

ho
rs

Ye
ar

C
ou

nt
ry

Bu
pr

en
or

ph
in

e 

(n
)

M
et

ha
do

ne
 

(n
)

Re
tr

o 

st
ud

ie
s 

(n
1 )

Pr
os

 

st
ud

ie
s 

(n
2 )

Li
ve

 b
ir

th
s 

(n
) 

N
A

S 
(n

)
Bi

rt
hs

 

re
qu

ir
in

g 

tr
ea

tm
en

t 
fo

r 

N
A

S 
(%

)

Re
tr

os
pe

ct
iv

e 
ca

se
-s

tu
di

es
 o

r 
ca

se
-s

er
ie

s/
pr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l s

tu
di

es
 

 1
. H

er
ve

 a
nd

 Q
ue

rn
um

19
3

19
98

Fr
an

ce
1

1
1

1
10

0

 2
. R

eg
in

i e
t 

al
19

1
19

98
It

al
y

1
1

1
1

10
0

 3
. R

os
s1

94
20

04
A

us
tr

al
ia

1
1

1
0

0

 4
. R

ei
si

ng
er

20
5,

25
4

19
96

Be
lg

iu
m

4
4

4
1

0

 5
 M

az
ur

ie
r 

et
 a

l25
5

19
96

Fr
an

ce
6

6
6

6
10

0

 6
. D

os
 S

an
to

s19
5

19
98

Fr
an

ce
12

12
12

11
92

 7
.  K

ay
em

ba
-K

ay
’s

 a
nd

 

La
cl

yd
e20

6

20
03

Fr
an

ce
13

13
13

11
77

 8
. B

ur
le

t 
et

 a
l25

6
19

99
Fr

an
ce

14
14

14
9

57

 9
. M

ar
q

ue
t 

et
 a

l23
8,

25
7,

25
8  

19
97

, 

19
98

, 2
00

2

Fr
an

ce
21

21
21

13
48

10
. N

ob
le

tt
 e

t 
al

19
6

20
00

Fr
an

ce
27

27
27

18
89

3

11
. J

er
ni

te
 e

t 
al

19
0,

25
9

19
98

, 1
99

9
Fr

an
ce

24
13

11
24

16
67

12
. S

ch
in

dl
er

 e
t 

al
19

9
20

03
A

us
tr

ia
2

2
2

2
0

(C
on

tin
ue

d 
)



302 Pharmacotherapies for the treatment of opioid dependence

T
ab

le
 9

.1
 

Su
m

m
ar

y 
of

 p
ub

li
sh

ed
 c

li
n

ic
al

 s
tu

di
es

 o
n

 th
e 

us
e 

of
 b

up
re

n
or

ph
in

e 
fo

r o
pi

at
e 

de
pe

n
de

n
ce

 in
 p

re
gn

an
cy

A
ut

ho
rs

Ye
ar

C
ou

nt
ry

Bu
pr

en
or

ph
in

e 

(n
)

M
et

ha
do

ne
 

(n
)

Re
tr

o 

st
ud

ie
s 

(n
1 )

Pr
os

 

st
ud

ie
s 

(n
2 )

Li
ve

 b
ir

th
s 

(n
) 

N
A

S 
(n

)
Bi

rt
hs

 

re
qu

ir
in

g 

tr
ea

tm
en

t 
fo

r 

N
A

S 
(%

)

13
 L

ou
st

au
ne

au
 e

t 
al

.18
7,

26
0

19
99

, 2
00

0
Fr

an
ce

18
18

14
8

36

14
 L

ac
ro

ix
 e

t 
al

18
8

20
04

Fr
an

ce
34

34
31

13
26

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l c
as

e-
co

m
pa

ris
on

 s
tu

di
es

15
 E

bn
er

 e
t 

al
25

0
20

07
A

us
tr

ia
14

22
36

5
14

; 2
24  

N
R

21
; 6

8

16
 L

ej
eu

ne
 e

t 
al

19
2

20
06

Fr
an

ce
15

9
10

1
26

05
15

9;
10

14
20

05
52

; 4
9

O
pe

n-
la

be
l n

on
-r

an
do

m
iz

ed
 c

on
tr

ol
le

d 
st

ud
ie

s

17
 Jo

hn
so

n 
et

 a
l19

8
20

01
U

SA
3

3
3

3
0

18
 F

is
ch

er
 e

t 
al

19
7

20
00

A
us

tr
ia

15
15

15
7

20

 R
an

do
m

iz
ed

 c
on

tr
ol

le
d 

tr
ia

ls

19
 Jo

ne
s 

et
 a

l20
1

20
05

U
SA

10
11

21
21

N
R

20
; 4

6

20
 F

is
ch

er
 e

t 
al

20
2

20
06

A
us

tr
ia

8
6

14
14

8;
 6

4
63

; 5
0

21
 B

in
de

r12
1

20
08

C
ze

ch
 

Re
p

38
32

70
70

34
; 

32
4

N
R

To
ta

l
42

5
17

2
11

3
48

4

1 R
et

ro
: r

et
ro

sp
ec

tiv
e 

co
lle

ct
io

n;
 2 P

ro
s:

 p
ro

sp
ec

tiv
e 

co
lle

ct
io

n;
 3 (

17
 c

as
es

 w
er

e 
tr

ea
te

d 
in

de
p

en
de

nt
 o

f F
in

ne
ga

n 
sc

or
e)

; 4 (
bu

p
re

no
rp

hi
ne

, m
et

ha
do

ne
);

 5 in
cl

ud
es

 

bu
p

re
no

rp
hi

ne
 a

nd
 m

et
ha

do
ne

 c
as

es
; N

R:
 n

ot
 r

ep
or

te
d;

 N
A

S:
 n

eo
na

ta
l a

bs
tin

en
ce

 s
yn

dr
om

e.



Pharmacotherapies and pregnancy 303 

trimethoprim (category C in pregnancy, using the Australian Drug Evaluation 

Committee classification system189), lamividine, and zidovudine (category 

B3 in pregnancy) for HIV therapy in utero; and in a neonate exposed to 

aspirin and cannabis in utero. Jernite et al reported on three neonates who 

experienced acute fetal stress. One neonate exposed to high doses of benzo-

diazepines in combination with high doses of buprenorphine in utero expe-

rienced convulsions.190

Regini et al reported on a single case of cerebral palsy in the neonate.191 

The authors commented that maternal epilepsy, with possible other drug 

use, problems with adherence to buprenorphine treatment, profound 

neonatal narcosis with naloxone reversal, and possible hypoxia, may all 

have been associated with the development of this condition.

IUGR was reported by 4 studies. Fischer et al77 and Jernite et al190 reported 

IUGR in 1 (7%) and 7 (29%)77,190 neonates, respectively, however it is 

unlikely buprenorphine was the principal etiologic agent as growth reduc-

tion could be associated with nicotine addiction, malnutrition, and other 

socioeconomic factors. Of the studies where there is a comparison, Lejune 

et al121 reported IUGR in 49 (31%) buprenorphine neonates compared to 

38 methadone neonates (38%), while Binder et al192 reported IUGR in 

4 (11%) buprenorphine compared to 3 (9%) methadone neonates.121,192 

Neither difference between groups was statistically significant.

Neonatal abstinence syndrome and birth size

A common outcome measure across published studies was the prevalence 

of the NAS that required pharmacologic treatment; this ranged from 0 to 

100% of neonates. The difference in reported rates of NAS requiring treat-

ment across studies cannot be compared for several reasons: there is a 

difference in the type of studies; there are differences in the measurement 

of the severity of NAS; and there are different thresholds that different 

centers use for instigating NAS treatment. Further, inclusion and exclusion 

criteria vary across studies and study types, and the underlying populations 

may vary considerably in terms of opioid and other substance use and 

other health problems described above, all of which may contribute to the 

propensity for a neonate to develop NAS. Not all studies reported on other 

maternal drug use.187,190,191,193–196
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More recent studies have attempted to account or control for potential 

confounding factors such as other drug use by excluding women using 

other substances77,121,197–201 and/or by reporting additional drug use.192,200,201 

Johnson et al reported on 3 cases treated as hospital inpatients for the 

duration of the pregnancies, thereby reducing the risk of additional drug 

use or other factors that may affect maternal health. Buprenorphine doses 

of 8–12 mg sublingual tablets were used. Neonatal abstinence syndrome 

was observed in all three cases; however, none required pharmacotherapy 

for neonatal withdrawal.198

Fischer et al reported on 15 cases of women maintained on buprenor-

phine as outpatients during pregnancy.202 Mothers were maintained on 

buprenorphine for a mean period of 11.7 weeks with a mean daily dose of 

7.4 mg buprenorphine at delivery. One woman was HIV positive; all women 

were nicotine and cannabis dependent on entry. Average gestational age 

was 39.6 weeks with a mean birthweight of 3,049 g. NAS was observed in 

7/15 cases (47%), for a mean duration of 1.1 days. Three required pharma-

cotherapy for NAS. The mothers of neonates requiring treatment for NAS 

reported a higher mean number of cigarettes smoked per day (17.5 per day) 

compared to mothers of neonates who had mild or no NAS (9.44 per day). 

Schindler et al reported on two women who conceived whilst taking 

buprenorphine. Both women delivered well infants, both of whom experi-

enced NAS but did not require pharmacotherapy management of NAS.197 In 

summary, buprenorphine combined with minimal additional substance 

use would appear to present a reduced risk of NAS requiring treatment.

Comparison between buprenorphine and methadone

Two case comparison and three randomized controlled trials have compared 

outcomes between methadone and buprenorphine. Lejeune et al192 and 

Ebner et al199 have published case comparison studies. The former study is 

a multicenter case comparison observational study comparing the outcomes 

of 100 patients on methadone and 159 on buprenorphine. The methadone 

group was typically treated in a specialist treatment center (74% in a 

specialist center vs 25% in general practice), whereas the buprenorphine 

group was more likely to be treated in general practice settings (74% in 

general practice vs 20% in a specialist center). Those on buprenorphine 
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also tended to be on substitution treatment before pregnancy was diag-

nosed (82% vs 72%) and were more likely to have a partner. Six percent 

were HIV positive.192

Significant drug use occurred in both groups with no significant differ-

ence between the groups. No neonatal deaths occurred across either group. 

There was no difference in attendance for antenatal care or the type of 

delivery intervention, mean birthweight, low head circumference or length, 

prevalence of fetal distress, or IUGR. There was no difference in mean 

gestational age at delivery, however there was a difference in the proportions 

of premature delivery (<37 weeks) in the methadone group (18% vs 9%). 

The prevalence of the NAS (65%), mean time to onset of the NAS, mean 

maximal withdrawal score, proportion requiring pharmacotherapy treat-

ment (50%), mean duration of treatment, proportion requiring transfer to 

a higher level of care setting, and age at regaining birthweight was not 

significantly different between the groups. A significant difference was seen 

in the age at maximum withdrawal scores (92 hours vs 70 hours) and a 

trend for longer hospital stays was seen in the methadone group. The 

authors reported some association between buprenorphine or methadone 

dose at delivery and intensity of neonatal withdrawal, however there was a 

marked overlap of the data between groups. Mean doses of buprenorphine 

and methadone per day were not reported.

The participants in Ebner et al’s study were recruited from an interdisci-

plinary, multiprofessional treatment center in Vienna.199 Women with a 

positive drug urine test at birth (other than nicotine or cannabis) were 

excluded from the study. Fourteen women were prescribed buprenorphine 

and 22 were prescribed methadone. No difference was found between 

groups in neonatal birthweight or length and head circumference. In the 

methadone group, 68% of neonates experienced NAS requiring treatment, 

while in the buprenorphine group, only 21% required treatment.

Three randomized controlled trials, including two pilot studies and one 

larger study, have been published comparing buprenorphine to methadone 

in pregnancy.121,200,201 A large-scale, multisite trial spanning three countries, 

the MOTHER study (maternal opiate treatment – human experimental 

research), is currently under way.203

Jones et al reported on a randomized trial comparing 21 women on 

opiate substitution: 11 on methadone and 10 on buprenorphine (including 
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one twin pregnancy). Behavioral incentives (voucher payments for negative 

urine screens) were used in both groups. Adequate maintenance doses were 

achieved (mean doses: methadone 79 mg, buprenorphine 19 mg). There 

was no statistical difference between rates of NAS requiring treatment, 

however the sample size was small. Length of neonatal hospital stay 

was shorter for the buprenorphine group compared to the methadone 

group.205 Jones et al also reported on the use of short-acting morphine as 

an intermediate step to transition women between methadone and 

buprenorphine during the second trimester.204

Fischer et al reported on a randomized trial comparing the outcomes of 

14 women: 8 on buprenorphine and 6 on methadone. Maternal mean 

maintenance doses of 48 mg methadone and 15 mg buprenorphine were 

achieved. Again there was no difference between rates of NAS requiring 

treatment. There was a lower rate of additional opioid use seen in the 

methadone group, but better retention in the buprenorphine group.201 

While both studies have demonstrated that experimental research is feasi-

ble in opioid dependence and pregnancy, both studies had to screen large 

numbers of opioid-dependent pregnant women to find a group who were 

eligible and wanted to remain in the study.

Binder et al reported on a trial that randomized women either to receive 

methadone or buprenorphine treatment or to remain on ‘street’ heroin 

while receiving antenatal care. Forty-seven women remained on heroin, 

32 received methadone, and 38 received buprenorphine treatment. Low 

birthweight and IUGR were particularly seen in the group who remained 

on heroin. The profile of NAS, in duration and severity, appeared signifi-

cantly longer for the group on methadone compared to the group who 

received buprenorphine. Unfortunately, exact rates of NAS requiring treat-

ment and the details of treatment (including maternal maintenance doses) 

are not discretely described in this study. There are also several unusual 

features of this study: participants could only be low-level tobacco smokers 

(less than 10 cigarettes per day), aged less than 30, have 3 to 4 years of opi-

oid dependence, be HCV and HIV negative, and be diagnosed in the first 

trimester of pregnancy. These features combined make generalization of 

this particular finding difficult; however, it may remain the only published 

study comparing a group who remained on heroin during pregnancy to 

opiate substitution treatment groups.121
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Developmental outcomes

Data on the long-term outcomes of children born to women taking 

buprenorphine during pregnancy are extremely limited. Reisinger reported 

on 4 children exposed to buprenorphine during pregnancy and followed 

them up from ages 3 to 5 years old; all were found to be ‘well’. One infant 

was breastfed while the mother was taking buprenorphine for 6 weeks with 

no reported adverse event.205 Schindler et al reported on normal develop-

mental assessment of 2 infants in that study at 6 and 12 months.197

A study by Kayemba-Kay’s and Laclyde followed up 13 children exposed 

to buprenorphine in utero (as well as some level of heroin, benzodiazepine, 

and cannabis exposure): 7 experienced transient lower limb hypertonia, 

jerky movements, and jitteriness, from the ages of 3 to 9 months. The 

symptoms resolved spontaneously in 2 children while 3 required intensive 

physiotherapy and 2 required specialized care. The 2 children who required 

specialized care for their symptoms were found to have abnormal develop-

mental outcomes and milestone acquisitions. The rest were found to have 

milestone acquisitions and neurodevelopmental tests within normal limits. 

The author suggested hypertonia may be part of a post-acute withdrawal 

syndrome and expressed a need for more long-term follow-up studies of 

children born to mothers on substitution therapy, particularly buprenor-

phine.206 The methodologic issues associated with studying the effect on 

the development of the child due to buprenorphine exposure in utero are 

comparable to those discussed for methadone.

Poisonings

Concern has been raised regarding child methadone poisonings.207 A review 

of over 75,000 opioid child poisonings in the US (predominantly codeine, 

oxycodone, and morphine poisonings) found 102 cases of methadone 

(liquid and tablet) poisoning, including 21 deaths. The authors commented 

that of all opioids, methadone may be the most lethal for children aged less 

than 6 years.208 In contrast, buprenorphine may be associated with a 

reduced risk of overdose in pediatric poisoning, due to the partial agonist 

effects of the medication and poor oral absorption (as children are less 

likely to leave buprenorphine sublingually). While the need for mechanical 

ventilation in child buprenorphine poisonings has been reported,209 
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a report on 53 children exposed to buprenorphine using the US poisons 

centers data showed no fatalities, with severe respiratory depression

occurring only in a small minority (7%).210,211

Buprenorphine–naloxone

Buprenorphine–naloxone was introduced to Australia and listed under the 

pharmaceutical benefits scheme in 2006. The safety of naloxone is not 

known in pregnancy. There are no studies of buprenorphine–naloxone 

in pregnancy. If used by injection, naloxone may induce a withdrawal state 

in a pregnant woman, thus putting the embryo or fetus at risk of abortion 

or premature labor. Pregnancy and breastfeeding are listed as contraindica-

tions to the use of buprenorphine–naloxone; the medication is listed as 

category C by the Australian Drug Evaluation Committee.212

Levo-alpha-acetylmethadol hydrochloride

LAAM, a synthetic opioid analgesic, is a µ opioid receptor agonist and 

so has pharmacodynamic actions qualitatively similar to both morphine 

and methadone. It has a long duration of action due to the metabolites 

nor-LAAM and dinor-LAAM also being active. LAAM was only marketed 

briefly in the US (from 1993) and several countries in the European Union 

(from 1997). However, due to 10 cases of life-threatening arrhythmias 

in association with QT prolongation, the European Agency for the Evalu-

ation of Medicinal Products recommended that marketing authorization 

be withdrawn in Europe in 2001. While the US Food and Drug Adminis-

tration (FDA) still lists LAAM as an approved agent, in 2003 the manu-

facturers stopped sale of the medication and it remains unavailable in 

the US.213,214

Teratogenic studies carried out in naïve and tolerant rabbits and in 

tolerant rats have revealed no embryotoxic or teratogenic effects.215 LAAM 

was not found to affect fetal skeletal development, number of implemen-

tation sites, resorption sites, or live young.215 The only abnormality was 

found at high doses (6 and 12 mg/kg/day), with an increased incidence 

of angulated ribs among fetuses. Reproduction, perinatal, and lactation 

performance studies found that tolerant rats exposed to LAAM showed 
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an increased number of stillbirths, a decrease in survival of offspring dur-

ing lactation, and lower body weight of the offspring, although these 

results are reported to be similar to studies with methadone.215,216 Exposure 

to LAAM in utero in tolerant rats found evidence of developmental toxi-

city in the form of post-implantation losses at all doses of LAAM up to 

15 mg/kg/day.217 However, there was no evidence of selective fetal toxicity 

or teratogenic activity.217

There are no clinical trial data and only a few case reports available on 

the safety and efficacy of LAAM during pregnancy. In one multisite study 

on LAAM in the US headed by Fudala and colleagues, three female subjects 

became pregnant while receiving LAAM (Fudala et al, unpublished data). 

One was given LAAM during the first 4 weeks of gestation before being 

transferred to methadone maintenance therapy for the remainder of the 

pregnancy. Twins were delivered at 27 weeks’ gestation and died soon after 

birth. The causes of death were disorders which may occur in very early 

stages of pregnancy, thus the investigators indicated that the possibility 

that LAAM may have contributed to these abnormalities could not be 

excluded. The other two females who became pregnant during the study 

chose to have their pregnancies terminated and there is no information 

regarding the aborted embryo or fetuses.

Newborn rats exposed to LAAM in utero experience withdrawal.218 Respira-

tory studies found the possibility of prolonged exposure to LAAM in utero 

influenced the respiratory control in newborn puppies.219 There is a possi-

bility that NAS could be of greater frequency and severity in infants born to 

LAAM-maintained mothers compared with infants exposed to methadone 

in utero. The half-lives of LAAM and its metabolites are of significantly 

longer duration than for methadone and may lead to accumulation in 

utero and possibly delayed emergence of NAS.

Naltrexone

Naltrexone is a pure opioid antagonist at the µ opioid receptors and does 

not lead to dependence. It is registered as a category B3 agent by the 

Australian Therapeutic Goods Administration.220 It is expected that infants 

born to naltrexone-maintained mothers will not be born with physical 

opioid dependence or other agonist-like side-effects and therefore will not 
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exhibit any abstinence signs and symptoms. Naltrexone treatment is 

contraindicated in patients dependent on opioids, as it will induce severe 

withdrawal symptoms. This would also apply to pregnant women who have 

not completely withdrawn from opioids, both from the perspective of 

preventing withdrawal in pregnant women and to prevent withdrawal in 

the fetus or embryo which may be associated with spontaneous abortion or 

premature labor.

Pre-clinical trials report that when naltrexone was administered to rats 

and rabbits during pregnancy at doses 32 and 59 times the recommended 

therapeutic doses, there was no evidence of teratogenicity (Orphan Product 

Information, 2002).221 Naltrexone (50 mg/kg) was found to have no effect 

on the length of gestation, course of pregnancy, litter size, or the viability 

of the mother rats and offspring.222 The offspring were found to be larger in 

body weight and length than controls, which the authors hypothesized to 

suggest that endogenous opioids are important growth-inhibiting hor-

mones.222 At doses 5 and 18 times the recommended therapeutic dose in 

rats and rabbits there was an increased incidence of early fetal loss (Orphan 

Product Information, 2002). It should be noted that rats do not produce 

appreciable quantities of the major human metabolite, 6-β-naltrexone, 

thus the potential reproductive toxicity of this metabolite in rats is 

unknown (Orphan Product Information, 2002).

There are no adequate and well-controlled studies of naltrexone in preg-

nant women (Orphan Product Information, 2002). In an oral naltrexone 

program in Western Australia, 26 women become pregnant. The exposure 

to oral naltrexone varied between the women, with some pregnant women 

ceasing and recommencing naltrexone use due to relapse. It was reported 

by the authors that, for the 7 women who delivered while on naltrexone, 

the obstetric and neonatal outcomes were ‘good’.223 A subsequent publica-

tion by the same group found no serious adverse events in a group of 

17 women maintained on naltrexone implants. This group had no differ-

ences in prematurity or low birthweight when compared to a group of 

90 women maintained on methadone during pregnancy.224 However, the 

safety of naltrexone implants has been questioned225,226 as adequate clinical 

trials have not yet been conducted to demonstrate safety and efficacy.227,228 

A Cochrane review of sustained release has demonstrated the need for 

further information on side-effects and adverse events to conduct a 

harm–benefit analysis.229
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Postnatal care

Breastfeeding

There are numerous advantages to breastfeeding infants, ranging from 

increased maternal–infant bonding to improvements in infant health 

during the early part of life.230,231 However, breastfeeding may expose an 

infant to drugs and thereby the risk of adverse effects. Levels of methadone 

excreted in milk have been reported to be low (ranging between 0.02 

and 0.57 µg/ml), and may not have any significant effect in neonates 

and babies.232–237 Breastfeeding has not been found to affect the blood 

concentrations of methadone in the neonate.129,236

The literature on buprenorphine is less extensive. Buprenorphine is 

poorly absorbed orally, and infants whose mothers were maintained 

on buprenorphine would therefore absorb minimal amounts. It is not 

known if LAAM is excreted in human milk in sufficient concentrations 

to have an effect on an infant. However, an animal study found that 

LAAM administered to lactating rats caused hepatic metabolic induction 

in the offspring, suggesting that LAAM and/or its metabolites passed to the 

pups via the milk.238 In animal studies, it was found that naltrexone and 

6-β-naltrexone were excreted in the milk of lactating rats dosed orally 

with naltrexone. It is unknown whether naltrexone is excreted in human 

milk (Orphan Product Information, 2002). With regards breastfeeding and 

buprenorphine, Marquet et al reported on one infant breastfed while the 

mother was taking buprenorphine for 8 weeks post delivery. Breastfeeding 

was abruptly ceased at 8 weeks and the infant did not develop a withdrawal 

syndrome.239

Levels of methadone both in the short and long term are low in breast 

milk.240,241 A review article of 8 studies of women on methadone mainte-

nance who were breastfeeding recommended breastfeeding for this group, 

provided women were stable on methadone maintenance.237 As a general 

principle, breastfeeding should be encouraged among pregnant opioid- 

dependent women maintained on methadone. Breastfeeding for stable HIV- 

negative women on methadone is supported by US, UK, and Australian 

guidelines.80–82 Asymptomatic hepatitis C is generally not a contrain-

dication to breastfeeding, provided they do not have cracked or bleeding 

nipples.237,242
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Management of neonatal abstinence syndrome

There are several screening tools designed to assess the presence and severity 

of NAS attributed to opioid withdrawal.243–246 The Neonatal Abstinence 

Scoring System (otherwise commonly known as the Finnegan scale), and 

modified versions, is currently the most commonly used method in the 

identification and rating of the severity of NAS in many clinical settings, par-

ticularly in Australia. It is also the one most often used in clinical trials inclu-

ding those investigating the mother’s opioid maintenance and the effect on 

NAS, and those investigating different pharmacologic treatment for NAS.

Supportive methods of management of NAS such as cuddling, settling, 

massage, relaxation baths, pacifiers, or waterbeds and minimal stimulation 

may suffice if symptoms are mild or non-progressive. However, more severe 

symptoms require adequate pharmacotherapy to prevent complications. 

Many pharmacologic agents have been used to ameliorate symptoms in 

infants with NAS including a variety of opioids, clonidine, chloral hydrate, 

chlorpromazine, diazepam, and phenobarbitone. However, evidence for 

the most optimal treatment is limited. To date, two systematic reviews have 

been conducted to examine the effectiveness and safety of using opioids 

compared to sedative or non-pharmacologic treatments for the treatment 

of NAS247 and the use of sedatives compared to non-opiate control.248 The 

reviews found substantial methodologic concerns including the lack 

of standardization of outcome variables, problems with randomization 

and blinding, and lack of standardization of treatment initiation, dosage 

alterations, and termination of treatment.

From the available evidence it seems that for infants whose mothers are 

using opioids, the use of opioids such as morphine or paregoric is appropri-

ate for the initial treatment of NAS with better outcomes than with the use 

of symptomatic treatments alone or supportive care alone.199,247,249,250 How-

ever, the use of paregoric is generally not recommended in Australia because 

of the potentially toxic additive substances such as camphor and ethanol. 

Further studies are required to determine the optimal regimen and dose for 

morphine. With regard to symptomatic treatments, one study supports the 

use of phenobarbitone in addition to morphine for severe NAS.251 There is 

insufficient evidence for the use of clonidine or chlorpromazine.248

Australian guidelines for the management of drug use in pregnancy 

recommend morphine as the medication of choice for the management of 
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opioid-dependent infants. Sublingual buprenorphine has been trialled 

for the treatment of neonatal withdrawal and appears safe.252 When 

doses of morphine reach ‘ceiling levels’ and NAS is not controlled then 

the addition of phenobarbitone is recommended.253 Phenobarbitone is 

the recommended medication for withdrawal from non-opioid drugs 

of addiction.

Conclusion

Regular heroin use is associated with a range of immediate and long-term 

adverse consequences to the health and psychologic and social well-being 

of an individual. Women who use heroin during pregnancy are at particu-

larly high risk of medical, obstetric, and social ill health. The risks to preg-

nant women and their babies include risks from multiple substances being 

used (including tobacco and other drugs), poor mental health, poor medi-

cal health (including inadequate nutrition and exposure to blood-borne 

viruses), and serious social problems including homelessness, experiencing 

violence, and lack of support. Impaired obstetric and neonatal health 

outcomes such as prematurity, miscarriage, intrauterine growth reduction, 

and perinatal death are some of the consequences reported as a result of 

heroin use during pregnancy.

Treatment for heroin dependence during pregnancy should aim to:

• reduce the harmful effects of heroin and other drug use including 

tobacco;

• reduce maternal and infant morbidity and mortality associated with 

heroin use;

• improve physical, psychologic, and social health for pregnant women; 

and

• provide an opportunity to identify and provide long-term support to 

pregnant women and their families.

The wide range of issues raised in providing appropriate care to pregnant 

women who use heroin underlines the need for multidisciplinary input 

into their care. Expertise is required across substance use, obstetric, mental 

health, midwife, and social and welfare domains.
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Opiate substitution treatment for heroin dependence is an ideal inter-

vention to reduce the risks of adverse outcomes during pregnancy, for both 

the mother and newborn child. Pregnancy provides an opportunity to offer 

a range of interventions to address the needs of heroin-dependent pregnant 

women, including antenatal care, substance abuse treatment, treatment of 

mental health and medical problems, and a range of social interventions.

While numerous studies of the effects of heroin and other drug use on 

pregnant women and their babies have been reported, relatively few have 

been able to account for the wide range of substance use and medical, 

mental, and social health issues that confound our understanding of the 

relationship between substance use in pregnancy and short- and long-term 

birth outcomes. Experimental studies and more robust observational studies 

have been published recently, adding significantly to knowledge and 

understanding in this field.

Methadone is recommended as the first-line treatment for opioid-

dependent pregnant women around the world. An advanced evidence base 

has been developed over four decades regarding use of this treatment in 

pregnancy. Methadone is associated with increased antenatal care atten-

dance and reduced risk of low birthweight, prematurity, and neonatal 

death. Therapeutic doses of methadone should be used in pregnancy. The 

most significant adverse event associated with methadone treatment in 

pregnancy at birth is NAS, which can be managed safely provided it is 

identified early. The proportion of infants born to methadone-maintained 

pregnant women overall requiring pharmacologic treatment for NAS is 

between 18 and 77%. Key issues still to be resolved with methadone include 

a more advanced understanding of the role of split dosing in pregnancy. 

While still in an early stage of development, behavioral incentives to reduce 

substance use during pregnancy show some promise, particularly if they 

can be used to assist tobacco cessation.

Buprenorphine has been reported for the management of heroin depen-

dence in pregnancy for over a decade. During this period of time the 

evidence on safety of the medication has developed significantly. There 

does not appear to be evidence of increased risk of severe adverse events in 

pregnancy compared to methadone. While definitive experimental research 

has not yet been completed, from available research that compares 

buprenorphine to methadone in pregnancy, the prevalence of NAS requiring 

pharmacologic treatment and the duration and severity of NAS may be 
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less with buprenorphine. In terms of safety, in studies where a prospective 

comparison with methadone exists, the prevalence of severe adverse events 

with buprenorphine is not greater than 1 in 82. Overall, preliminary 

data suggest that neonatal outcomes of buprenorphine during pregnancy 

are comparable to methadone, in terms of reduced risk of severe NAS. 

Epidemiologic data suggest a reduced risk of fatal child poisonings with 

buprenorphine compared to methadone.
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Introduction

The drug treatment industry in Australia was thrown into chaos in June 

1997, when the banner headline for a popular women’s magazine read ‘I 

woke up cured of heroin addiction’. The accompanying story told of how a 

young heroin user, with the help of a media organization, had flown to 

Israel and undergone rapid detoxification under anesthesia.

The story precipitated a series of events, most notably a surge of 

demand for naltrexone treatment from consumers. Within months of that 

headline, rival groups of entrepreneurs from Israel had visited Australia to 

promote their competing programs, each of which was based on ‘rapid 

detoxification’ followed by naltrexone treatment. Media coverage was 

intense. The publicity spurred several Australian practitioners to establish 

clinics, and within a few months testimony from recovering individuals 

added to the excitement over the new ‘cure’ for heroin addiction. Practitio-

ners with no prior interest nor training in treatment of addiction began 

running flourishing clinics, delivering treatment for which there was 

little or no evidence of either safety or efficacy.1 Critics and protagonists of 

‘rapid detoxification’ became embroiled in often bitter debates about the 

respective merits of naltrexone and methadone treatment. In one of 

several ‘culture wars’ which have occurred in Australia in the last decade, a 



Politics, practice, and research into treatment of heroin addiction 331 

political, academic, and media conflict was under way which would 

determine the direction of treatment services.

Culture wars have raged over the last two decades in many nations. 

While superficially about issues of scholarship or science, culture wars are 

primarily struggles within academic and public life between factions 

seeking to impose a particular paradigm or interpretation of history.2 There 

is substantial booty to be won in such conflicts, in terms of funding and 

prestige, and Australia’s naltrexone wars, like other culture wars, were not 

only grounded in philosophic differences, but driven by ambition and 

competition for a lucrative market. A newspaper report in 1998 claimed 

that investors were pouring money into rapid detoxification treatment, 

and estimated that in Sydney alone heroin users (and their families) had 

paid more than a million dollars for rapid detoxification in the preceding 

few months.3

Heroin addiction had become an important political issue in the 

mid-1990s, in part due to concerted pressure for research into prescribing 

heroin. In July 1997, after 6 years of concerted pressure to stage a ‘heroin 

trial’, the Ministerial Council on Drug Strategy (a council of Australian 

health and police ministers) voted in favor of commencing a trial of 

prescribed heroin. This remarkable vote, and the rapid veto of such a 

trial imposed by the Prime Minister, intensified public debate, which 

became increasingly polarized. Supporters of ‘zero tolerance’ policies 

argued that the government should be supporting rapid detoxification 

using naltrexone rather than supporting trials of heroin.4 Several politi-

cians, predominantly conservative representatives of rural electorates, 

called for the public health system to provide rapid detoxification. Most 

State Governments responded to this pressure by allocating funds to 

conduct clinical trials of rapid detoxification and naltrexone treatment. 

The Federal Government provided further funding to ensure that results 

of different State trials could be compared, and this was the origin of a 

multisite collaboration, the National Evaluation of Pharmacotherapies 

for Opioid Dependence (NEPOD).

This chapter describes the context in which NEPOD was conducted, 

and the impact of the NEPOD studies on policy, practice, and research. 

In particular, it analyzes the relative contributions of research and political 

actions in resolving the conflict within the community over how to respond 

to heroin addiction.
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Philosophical divisions in addiction treatment

Ideologic divisions are an essential prerequisite for the development of 

culture wars, and the addiction treatment field has a long history of 

alternate paradigms of treatment. In both the treatment of alcohol depen-

dence and opioid dependence, the focal point of difference between the 

competing paradigms has been over the importance of abstinence as the 

primary goal of treatment. In the field of treatment for alcohol problems, 

the first research claims that some alcohol-dependent people could achieve 

controlled drinking were met with quite disproportionate hostility, signal-

ing that at issue was not merely an empirical issue, but an assault on a 

dominant paradigm.

In the treatment of heroin addiction, the primacy of abstinence as the 

objective of treatment has contributed to widespread questioning over 

whether methadone maintenance treatment (MMT) is a valid way to treat 

heroin addiction. It is counter-intuitive for a community to countenance 

provision of drugs as treatment of addiction, and there has been under-

standable community, professional, and consumer scepticism towards 

maintenance treatment.5 Precisely because it is counter-intuitive and 

subject to widespread hostility, MMT has been extensively researched, and 

there is a substantial literature documenting what can be expected from it. 

Treatment of a heroin user in MMT reduces the risk of death, reduces the 

risk of transmission of blood-borne viruses, reduces heroin use, improves 

quality of life, and reduces involvement in crime.6 However, entry to MMT 

probably does not increase the likelihood of an individual becoming long-

term abstinent from all opioids; rather, it is a long-term intervention, in 

which most benefits of treatment are observed so long as the patient 

remains in treatment.7 People who believe that abstinence from opioids 

should be the primary measure of treatment effectiveness ignore the 

documented benefits of MMT, and continue to call for curative 

treatment – despite evidence that such a cure remains elusive.8

Even among practitioners delivering MMT, the relative importance of 

abstinence as a goal of treatment also influenced the way in which treat-

ment came to be given. The DARP (Drug Abuse Reporting Program) 

researchers identified two broad approaches to MMT: ‘change-oriented’ 

and ‘adaptive.’9 This distinction referred to the extent to which programs 

were prepared to tolerate a degree of continuing drug use (tolerant 
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programs being ‘adaptive’). There was a tendency for the adaptive programs 

to favor long-term treatment with high-dose methadone, and for the 

change-oriented programs to favor lower methadone doses and encourage 

patients to withdraw from treatment in time, with a view to long-term 

abstinence. A later study10 refined the broad distinction between programs, 

identifying the key philosophic difference as the extent of ‘orientation to 

abstinence’. ‘Abstinence-oriented’ programs tended to be less tolerant of 

continued drug use and less committed to indefinite maintenance, seeing 

abstinence from all drugs, including methadone, as the primary goal of 

treatment, and tended to prescribe lower doses of methadone. These differ-

ences between methadone clinics in the extent of orientation to abstinence 

are not mere matters of style, but have implications for treatment effective-

ness. Clinics characterized by an orientation to abstinence appear to have 

poorer outcomes than those oriented to maintenance.11–13 The extent to 

which philosophical and attitudinal issues were more influential than evi-

dence in determining how treatment was delivered was illustrated in a sur-

vey conducted in the US, which reported that most methadone treatment 

was out of line with research evidence.14

Rosenbaum15 has argued that, in America, the increasing orientation to 

abstinence seen in treatment programs was a product of a conservative 

shift in North American politics. She argued that moves to define deviance 

not as ‘sickness’ but as ‘badness’, for which moral rather than medical 

solutions were more appropriate, had altered the way MMT was approached 

in America, suggesting that the orientation to abstinence was part of the 

reframing of treatment into a moral paradigm, with moral objectives. 

Among many consequences, zero tolerance attitudes to drug use in the US 

have had a profound effect on methadone treatment in that country. 

Critics have characterized MMT as ‘soft’ on drug users, a weakening of the 

community’s hard line against heroin use, and community suspicion of 

MMT is probably one factor which contributed to increasing bureaucratic 

regulation of treatment in the US.15–17

It seems plausible that underlying the polarization between orientation 

to abstinence and to maintenance are alternate paradigms of drug use and 

its treatment, which may be labeled ‘morally grounded’ and ‘empirically 

grounded’. In a morally grounded paradigm, heroin use (perhaps, all drug 

use) is inherently wrong, individuals are held to be responsible for their 

actions, and punishment is the appropriate response to deviance. This view 
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is intuitive, and appealingly simple, as summed up in the phrase ‘Just say 

“no” to drugs’ – the policy stance adopted by the Reagan administration. 

The moral paradigm is characterized by support for ‘zero tolerance’ 

policies, a hard and unwavering stance against drug use that permits no 

ambiguity or uncertainty. The empirically grounded paradigm makes no 

assumptions about whether drugs are inherently bad, but assumes that 

the objective of treatment is to minimize adverse consequences of 

personal choice. It takes as a starting point for treatment the failure of 

criminal sanctions and social stigma to deter dependent drug users, and 

the need for tolerance and support in fostering the social reintegration of 

marginalized drug users. The empirically grounded paradigm of treatment 

loosely corresponds to a ‘harm minimization’ policy position, and the 

morally grounded position to ‘zero tolerance’.

For purposes of discussion, the two polarities will be referred to as ‘zero 

tolerance’ and ‘harm minimization’ views. However, as will be argued later, 

these labels do not adequately characterize the deep but ill-defined range of 

differences over drug policy, treatment practices, and attitudes to drug 

users which exist in the community.

Politics and drug policy

Prior to 1985, there was little availability of MMT in most jurisdictions, and 

most treatment agencies were primarily oriented towards treating alcohol 

problems. However, recognition that the spread of HIV infection among 

injecting drug users represented a serious public health issue changed 

attitudes sharply. The importance of reducing transmission of blood-borne 

viruses by needle-sharing became, for a time, a higher priority than 

maintaining a politically acceptable but potentially harmful policy of 

zero tolerance. Recognizing the political risks in introducing potentially 

unpopular, counter-intuitive policies, the Federal Government decided to 

stage a national ‘Drug Summit’ in 1985. The summit was an attempt to 

reach a consensus on a potentially divisive topic, without politicizing 

the issues – the antithesis of using drug policy as a campaign strategy. The 

most important outcome of the Summit was that, based on expert advice, 

governments around Australia made a commitment to policy based on 

‘harm minimization’ – a stance which assumed that abstinence from all 

drugs was only one of a number of valuable objectives which could be 
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achieved by treatment, but by no means the only valid or even most 

important goal.18 The importance of research in informing policy was 

emphasized by the allocation of funding to establish two National Centres 

to undertake research into prevention and treatment. It was decided to 

fund needle and syringe programs, and to expand access to methadone 

treatment.

This outbreak of pragmatism was not restricted to Australia. In the late 

1980s and early 1990s, the convergence of two factors – a global increase in 

heroin supply, and recognition of the need for effective ways to contain HIV 

transmission among injecting drug users – meant that, for a period, pragma-

tism prevailed in drug policy. There was a marked increase in substitution 

treatment, particularly MMT, worldwide. This expansion of treatment was 

based on some empirical evidence, namely the consensus that substitution 

treatment could reduce the harm associated with heroin addiction.19

Methadone treatment in Australia 1985–97

At the Drug Summit of 1985, the Federal Government provided funding 

to expand treatment, and several new, publicly funded clinics were 

established. These clinics were staffed to provide counseling and welfare 

services in addition to medical services and dispensing. However, demand 

for treatment rapidly outstripped allocated funding, and alternate ways of 

funding continued expansion of treatment had to be found. Continued 

growth was only possible because of Australia’s then system of universal 

health insurance, under which office-based treatment by a general 

practitioner or psychiatrist could be provided at no cost to the patient. This 

funding source was the major factor defining the characteristics of 

treatment in Australia, in which medical practitioners became the key 

providers of methadone treatment, with relatively little emphasis on 

counseling or welfare services. There were about 1,000 in methadone 

treatment in 1985, and this rose progressively to about 25,000 in treatment 

in 1997. By the mid-1990s, Australia had one of the highest per capita rates 

of participation in methadone treatment in the world.20

In addition to the original, publicly funded ‘free’ clinics, two other 

modes of treatment were allowed: private clinics, in which consumers 

paid a dispensing fee, and had medical consultations funded through 

government rebates to doctors, and office-based treatment, involving a 
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dispensing fee and medical consultations, again funded through 

universal health insurance. This came to be the major modality by 

which people accessed MMT in Australia, emphasizing that the dramatic 

expansion would not have been possible without Australia’s public health 

infrastructure – universal health insurance, and subsidized medication.

The rise in office-based prescribing has not been unique to Australia, and 

in Europe and Canada, more than 50% of all methadone is prescribed in 

the office of a general practitioner. There is now some limited evidence 

suggesting that treatment in primary care settings is as effective as 

treatment in specialist clinics.21,22

As in other countries, expansion of office-based prescribing was 

hampered in all Australian jurisdictions by the reluctance of practitioners 

to become involved.23 In most Australian jurisdictions moves were made to 

recruit and train doctors. The training programs ‘medicalized’ methadone 

maintenance, partly as a way of making it acceptable to practitioners and 

thus encouraging them to participate.24 The training presented the 

management of opioid dependence as being mainstream health care. 

It was ‘marketed’ to practitioners with the argument that skills in treating 

opioid-dependent people were valuable clinical skills in many areas 

of behavioral medicine. The training program presented clinical skills – 

assessment, exploring motivation, explaining treatment options and 

obtaining informed consent, and regular monitoring and review. It 

presented treatment as based on an empathic, non-judgmental therapeutic 

relationship. It emphasized tolerance of continuing drug use, use of high 

doses of methadone, and an orientation to maintenance rather than 

abstinence, as being components of treatment supported by research 

evidence. Thus, out of a pragmatic decision to fund treatment by shifting 

it into office-based care, a distinct ‘medical’ approach to maintenance 

treatment was shaped. This approach influenced treatment in most public 

and private clinics, as well as office-based practice, so that throughout 

the treatment system there was little emphasis on counseling, ancillary 

services, or involvement with 12-step fellowships.25

Precipitants of change

By 1996 in Australia, the consensus that had supported harm minimization 

since the 1985 drug summit was fragmenting, and views were becoming 
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increasingly polarized. There appear to have been two factors contributing 

to this polarization. Firstly, as noted in the introduction, there had 

been sustained and growing pressure to undertake research into prescribed 

heroin as a way to minimize harm associated with dependence on the drug. 

This contributed to a backlash from proponents of zero tolerance. Secondly, 

and more importantly, in 1996 there had been a change in the Federal 

Government.

The change of government marked a shift in the political and ideologic 

climate in Australia. This shift was away from technocratic and administra-

tive approaches to policy towards populist politics based on conservative 

social values. For the previous decade, drug policy in Australia had embraced 

many counter-intuitive measures such as supplying needles and syringes to 

injecting drug users as a way of minimizing drug-related harm. On social 

issues, the new government was populist; the theme the Prime Minister 

often expressed was that people should be able to feel ‘relaxed and 

comfortable’ with their own assumptions and beliefs. If counter-intuitive 

policies, such as supplying clean needles and syringes to drug users, caused 

people difficulty, they were encouraged to trust their own instincts. A 

prominent aspect of the political shift was the distrust of experts, who 

were disparaged as ‘elites’, groups who were out of touch with community 

values (usually referred to as ‘family values’). In relation to drug policy and 

treatment approaches, populist conservative politicians explicitly rejected 

‘harm minimization’, arguing that it was more important to ‘send the right 

message’ than to risk displaying any tolerance of drug use.

When sensational claims for rapid detoxification began appearing in 

1997, the changed political climate meant that people were much more 

receptive to a radical change in drug policy and treatment practices. There 

were also two reasons why the politicians, practitioners, and consumers 

were receptive to change. First, there was a marked increase in availability 

and use of heroin. Second, among consumers and the community, 

disillusion with methadone treatment was a key factor which contributed 

to the remarkable rise in demand for naltrexone treatment.

Availability of heroin

Between 1995 and 1999, heroin was plentiful and cheap in most Australian 

jurisdictions. There appears to have been a marked increase in the number 
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of people using heroin, reflected in a dramatic increase in heroin 

overdose over the decade of the 1990s.26 Moreover, where previously 

heroin use had seemingly been largely a problem of marginalized and 

disaffected young people, often with established criminal involvement, in 

the 1990s there appeared to a rise in ‘middle-class’ heroin use. Young 

people with reasonable education and opportunities were taking up heroin 

use, as illustrated by the observation from a research trial at the time 

that 37% of heroin-dependent people presenting for treatment had tertiary 

educational qualification.22 A consequence of this was that the problem of 

heroin use became more visible, and a major focus of community concern. 

This was reflected in a dramatic increase in media attention devoted to 

heroin use.27

Disillusion with methadone treatment

There was a widespread perception, among consumers, health providers, 

and the public, that much MMT was of poor standard. There was consider-

able diversion of methadone28 and there had been a number of methadone- 

related deaths.29 These factors caused considerable concern among people 

delivering treatment, and provided scope for criticism from people 

philosophically opposed to MMT. Perhaps most importantly, the sharp rise 

in heroin overdoses made it clear that expanding access to methadone 

treatment had not stemmed an increasing prevalence of heroin addiction.

Many potential participants, and their families, were deterred from MMT 

by the institutionalized nature of treatment (daily attendance at clinic). 

Perhaps most importantly, there is profound stigma associated with MMT.6 

For all these reasons, there was considerable openness to alternative 

approaches to treatment. When media reports of a rapid cure for heroin 

addiction appeared, there was enthusiasm among consumers. For many 

prospective patients, naltrexone represented ‘hope’, where methadone rep-

resented defeat or despair – resignation to long-term treatment. Many 

thousands of Australian heroin users underwent ‘rapid detoxification’ and 

periods on a daily dose of naltrexone. While naltrexone was at times pro-

moted with quite inappropriate claims of ‘curing’ heroin addiction, there is 

little doubt that, as with methadone treatment, the growth of naltrexone 

clinics was driven primarily by consumer demand – and this was driven, in 

part, by discontent with MMT.
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Alternative models of treatment

The alignment of three factors – rising heroin use, disillusion with MMT, 

and an increasingly polarized political culture – meant that when naltrex-

one treatment began to feature in media stories, there were many people 

who welcomed the debate. Some were simply receptive to the idea that a 

cure for heroin addiction had been found, others were keen to join the 

ideologic struggle over the future shape of drug treatment in Australia.

Public debate came to be reduced to the question of whether methadone 

or naltrexone was ‘better’ treatment. This superficial and divisive topic 

replaced the similarly superficial and divisive topic of whether Australia 

should conduct a heroin trial, but for people involved in treatment – both 

consumers and practitioners – it was far from an academic issue. The debate 

intensified the stigma associated with MMT, and challenged the credibility 

of professionals involved in treatment. Practitioners who questioned the 

safety and efficacy of naltrexone treatment were dismissed as representing 

the ‘methadone industry’.27 The debate often became personal. At one 

point, a prominent conservative demanded that public servants involved 

in formulating drug policy should themselves undergo drug testing, and 

that ‘those who returned positive tests should undergo compulsory 

rehabilitation’.30

What gave the polarization between methadone and naltrexone such life 

(and, indeed, gave the debate over ‘heroin trials’ such animus) was proba-

bly the underlying philosophic polarization between harm minimization 

and zero tolerance. The complexity and intensity of the assumptions and 

beliefs which can be grouped together under the rubric ‘zero tolerance’ can 

be illustrated by practices of some of the practitioners who began deliver-

ing naltrexone treatment. For example, the largest, most high-profile and 

influential naltrexone program in Australia during the late 1990s illustrated 

a re-emerging model of service delivery quite different to the ‘medical’ par-

adigm. This clinic had close links to an evangelical church group, and 

placed strong emphasis on recovery through faith. Its literature stated 

explicitly ‘our outcomes depend totally on optimism. We must believe in 

our God.…’31 Prospective candidates for naltrexone treatment were encour-

aged to attend the clinic on particular days, where those who presented 

were inducted – up to 21 in one day – using ‘rapid detoxification’. 

People undergoing induction were supported through the procedure by 
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volunteers, many of whom were themselves on naltrexone. In another 

naltrexone clinic, the doctor performing rapid detoxification was reported 

to have used ‘religion, exorcisms, calls to prayer’ on patients during 

precipitated withdrawal.32

These naltrexone clinics were offering models of service delivery radi-

cally different from the neutral, non-judgmental frame of reference sup-

ported in the ‘empirical’ approach to treatment. Underlying arguments 

about the superiority of ‘methadone’ or ‘naltrexone’ were in reality a clash 

of different models of treatment, each with a long tradition behind them. 

One model is ‘faith-based’, incorporating religious affiliation, hope, and 

‘moral clarity’ – an unambiguous rejection of heroin use. Its ‘evidence base’ 

is personal testimony from recovering people. The alternate model 

is based on clarification of the patients’ problems and goals, voluntary 

treatment after informed consent, empathic and non-judgmental attitude, 

and tolerance of a degree of continued heroin use. The evidence base for 

such an approach is research findings and professional consensus.

Faith-based treatment, generally based on the self-help fellowship 

of Alcoholics Anonymous, had coexisted reasonably peacefully with 

empirical approaches to treatment for many years before the controversy 

over naltrexone emerged. Most workers in the field had been comfortable 

with this coexistence, recognizing that people with drug problems 

frequently moved between different approaches to treatment, finding 

help from different sources at different times. When conflict over 

naltrexone broke out in 1997, it was not primarily from within existing 

services. Rather, for the most part it was medical practitioners who had not 

previously been closely involved in treatment of heroin addiction who 

became enthusiastic proponents of naltrexone. Rather than suggesting 

naltrexone was a treatment alternative for some people (the position 

adopted by most practitioners within the field), several of the newcomers 

claimed that the availability of naltrexone treatment would make 

methadone treatment ‘unnecessary’.

The NEPOD project

In response to public pressure in 1997, most State Governments decided to 

fund clinical trials of naltrexone treatment, as a way of making it available, 

while also placating critics who argued that the safety and effectiveness 
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of the treatment had not been demonstrated. The State Government in 

Victoria had already committed to funding research into treatment of 

heroin addiction, under a project called the New Pharmacotherapies 

Project. This funding enabled researchers in that state to develop a 

program of research investigating a variety of pharmacologic treatments. 

However, in most states, funding was allocated for trials with very little 

preparation and no peer review of proposals.

In an attempt to ensure that the best value and results were obtained 

from these trials, the Federal Government provided substantial funding to 

coordinate these diverse state-funded trials. This funded the NEPOD. The 

National Drug and Alcohol Research Centre (NDARC) was asked to 

coordinate a project to bring together the investigators. The funding 

provided by the Commonwealth was used to establish standardized data 

collection, pooling of results, and undertaking of pre-planned analyses. 

Funding was provided for external monitoring of the trials, and for the 

provision of an external randomization service. These measures were 

designed to ensure that the trials would be high-quality, rigorous research. 

In addition, funding was used to provide health economic analyses on the 

different treatments.

A NEPOD investigators group was formed comprising staff from NDARC 

and the principal investigators of the trials and sites. All investigators in 

State Government trials of pharmacotherapies were invited to participate. 

The group met regularly, to agree on data collection, health economic 

evaluation, and planned analyses; and later, to report on recruitment 

and results.

The NEPOD project included 13 individual trials conducted over 3 years, 

investigating the costs and outcomes of different pharmacotherapies 

(methadone, buprenorphine, LAAM, and naltrexone) in the treatment 

of opioid dependence. Twelve of the trials were funded directly by 

governments, one was part funded by a pharmaceutical company, and one 

was a peer-reviewed trial funded by the National Health and Medical 

Research Council. In total, 1430 subjects entered the trials, 1075 heroin 

users and 355 people on methadone moving to an alternative treatment. 

More than 250 clinical and research staff were directly involved, mostly in 

delivering care.

The overall findings from the NEPOD pooled data set are reported 

elsewhere.33–35 The important finding in relation to maintenance treatment 
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was that 6 months after entry to treatment, outcomes of treatment with 

naltrexone, methadone, and buprenorphine were quite similar in terms of 

levels of heroin use. All subjects entering trials of naltrexone had chosen 

that form of treatment, and none of the trials randomized subjects to either 

naltrexone or a maintenance treatment; therefore, the similarity in out-

comes does not suggest equal efficacy, nor can it be concluded that the 

treatments are equally able to attract heroin users into treatment. The 

NEPOD pooled data indicated that, adjusting for differences in observation 

periods, subjects treated with naltrexone had significantly higher risk of 

heroin overdose after leaving treatment than did patients from methadone 

or buprenorphine treatment.34 Overall, the results were sufficient to 

indicate that contrary to community and consumer hopes, naltrexone 

was not a wonder drug; and contrary to prevailing negativity towards 

methadone, MMT was moderately effective, and the most cost-effective 

treatment. Neither of these were new findings, but in the context in which 

this research was conceived, these findings were an important contribution 

to continuing political support for methadone treatment.

The limitations of research and collaboration

For participating researchers, most of whom had not been involved in 

previous multisite collaboration, participating in the NEPOD process was 

challenging. One researcher who was conducting a State Government 

funded trial of naltrexone treatment declined to participate. Among 

participating researchers, there was difficulty agreeing on planned 

analyses. On one issue, that of cost-effectiveness of different treatments, 

despite agreement on how to collect and analyze the data, it was not 

possible to reach consensus on how to report the findings.

Difficulty in defining outcomes of ‘detoxification’

There was particular difficulty within the group in reaching consensus on 

suitable outcomes against which to judge the effectiveness of ‘detoxifica-

tion’. ‘Rapid detoxification’ procedures led to very high rates of completing 

detoxification, and most subjects remained heroin-free for the first week. 

Those who continued to take naltrexone generally remained abstinent 

from heroin, but engagement in post-withdrawal treatment was poor, and 
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attrition from treatment was rapid. The converse situation occurred in 

people undergoing detoxification using buprenorphine. A majority of 

people treated with buprenorphine used heroin occasionally during treat-

ment, and numbers ‘completing detoxification’, defined either as one week 

without heroin, or reversal of neuroadaptation, were quite low.33 However, 

many people who presented for detoxification often found that buprenor-

phine ‘worked’ for them, allowing them to function more stably, and 

chose to extend the period of treatment (such that at 3 months one third of 

people who had initially presented for ‘detoxification’ were still taking 

buprenorphine, in de facto maintenance treatment). Most subjects in 

maintenance treatment used heroin infrequently, and at 3 months after 

entry to treatment, the group that had entered buprenorphine treatment 

was doing much better than at entry.22,36

If the primary goal of detoxification were defined as abstinence from 

heroin for 1 week, or as achieving complete reversal of neuroadaptation to 

opioids, rapid detoxification procedures were clearly more effective than all 

other treatments. If engagement in ongoing treatment at 3 months is the 

key measure of efficacy, then buprenorphine was clearly more effective 

than either rapid detoxification or conventional inpatient detoxification. 

Depending on the criteria used to evaluate treatments, quite different 

findings could be reported.

Several researchers came to the conclusion that it was artificial to 

distinguish between ‘detoxification’ and ‘maintenance’, and that heroin 

use at 3 months or 6 months after entry to treatment was the most 

appropriate outcome measure for effectiveness of an episode of treatment.

The problem of how to interpret outcomes was intensified by the 

adversarial atmosphere in which the research was conceived and 

conducted. Reducing issues to whether naltrexone or buprenorphine was 

‘better’ is a superficial interpretation of the research findings. Furthermore, 

what the research findings led to were not clearcut empirical answers, but 

raised ethical and value questions about the basis of treatment.

It appeared that people mostly sought treatment – either detoxification 

or maintenance – at a time when drug use had escalated out of control. 

At this time they were desperate, and wanted a complete change in 

lifestyle. Their motivation at entry was towards abstinence from all 

drugs. Many participants may well have been quite unclear, or at least 

ambivalent, as to whether they wanted short-, medium-, or long-term 
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treatment; at the time of entry, the important issue was an urgent solution 

to a pressing problem. It was observable that once the acute crisis was 

resolved, motivation to abstinence and lifestyle change was poorly 

sustained. Retention in all forms of treatment, particular naltrexone, was 

very poor. However, this did not imply prompt relapse to dependent 

heroin use. After leaving treatment, some subjects did rapidly return to 

levels of use similar to pre-treatment, but many more returned to con-

trolled, infrequent use of heroin. A few remained abstinent from heroin 

over the follow-up observation period. These observations suggest that, 

over time, many heroin users go in and out of phases of heavy, dependent 

use, sometimes with the assistance of episodes of treatment. Short- and 

medium-term episodes of treatment may be viewed as part of their 

adaptation to a drug-using lifestyle.

This pattern of involvement in treatment and heroin use raised a critical 

issue in treatment of addiction. Treatment effectiveness is limited by 

compliance, and consumers often make decisions which appear to be 

self-defeating – in particular, dropping out of treatment prematurely, with 

the high probability of returning to heroin use. Is a consumer able to make 

a rational decision to discontinue naltrexone treatment with the intention 

of having a ‘taste’ of heroin; or is the nature of ‘addiction’ such that 

consumers should be regarded as sick, and unable to make such a rational 

choice? In general, proponents of ‘harm minimization’ adopted the 

pragmatic position of accepting the autonomy of drug users, their choices 

to enter and leave treatment, and sought to make treatment more effective 

by finding ways of making it more attractive – by providing more flexibility 

and support. Proponents of zero tolerance tended to be more in favor of 

measures to enhance compliance, with involvement of family members or 

carers in supervising treatment, trying to enforce compliance by providing 

more structure to treatment.

Adverse consequences of involvement in research

The atmosphere generated by publicity over naltrexone generated 

unrealistic expectations among consumers and researchers, and this in turn 

had some adverse consequences. Methadone was stigmatized, and in low 

standing among participants. Despite extensive literature indicating 

high likelihood of relapse, investigators established trials to investigate 
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ways of withdrawing from methadone in order to become drug-free. When 

trials were set up to explore using rapid detoxification to help long-term 

patients withdraw from methadone, consumer interest was overwhelming. 

Later, there was also a trial to see if transfer to buprenorphine could improve 

the outcomes in people seeking to withdraw from methadone.

These trials were responding to strong consumer demand – and to the 

hope that new treatments might change the outcome of withdrawal from 

MMT. There were relatively few potential subjects who met the criteria for 

entry to the trial – those who had been stably abstinent from heroin for a 

period, and appeared to have the best prospects for successfully withdraw-

ing. Unfortunately, and predictably, most subjects who withdrew from 

MMT relapsed after withdrawing. In one study involving slow withdrawal 

using buprenorphine, 69% had relapsed to heroin use within one month of 

completing withdrawal.37

One result of enthusiasm to undertake research into new treatments may 

have been to destabilize a number of previously stable participants.

What NEPOD trials did not answer

Is the ‘moral’ or ‘empirical’ paradigm more effective?

It was suggested earlier in this chapter that underlying the intensity of the 

debate over naltrexone was a clash of paradigms, between a morally 

grounded, directive treatment oriented to abstinence, and a technical 

approach to treatment, oriented towards minimizing harm. However, these 

different paradigms were never compared in the research trials. All trials 

involved the medical paradigm of treatment.

In some ways, this is disappointing. Although it would be both ethically 

and logistically challenging to randomize people to either a faith-based 

program, with objectives of promoting abstinence and recovery, or to an 

empirically based program, with objectives of reducing heroin use, distress, 

and risks, it would presumably have been possible. The comparison would 

have been a fascinating one. However, it is also a potentially destructive 

and sterile comparison, which few people would want to happen. Faith- 

based treatment programs and empirically based programs have coexisted 

peacefully for many years prior to the naltrexone war, and since about 

2002, this relatively peaceful and stable coexistence has returned. At best, 
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to set the two paradigms of treatment in opposition to each other seems 

academic. If and when there are further attempts by individuals to launch 

careers or new treatment programs by exploiting philosophic differences 

within the community, then perhaps it would be an opportunity to 

conduct such research. Indeed, anyone making large claims for treating 

heroin addiction should be subject to the discipline of conducting 

monitored research, if for no other reason than to reign in the unrealistic 

expectations engendered by talk of cure. There will always be people 

wanting to believe such claims, and even instinctively feeling that claims 

for a cure are plausible.

What is the appropriate basis for drug policy?

The critical issue for the community which precipitated the NEPOD 

exercise was whether we should be promoting treatment that ‘works’ to 

reduce harm, while accepting ongoing heroin use; or whether drug use in 

the community responds better to the ‘right’ messages of zero tolerance 

and treatment based on abstinence. That policy question was never 

going to be answered in these trials. Whether it is better to maintain a 

hard line against tolerating drug use, and opposing maintenance by using 

naltrexone rather than agonists, is potentially amenable to empirical 

answers (and, indeed, many would argue we have ample evidence on this 

question already), but that issue was not addressed in the NEPOD clinical 

trials.

Impact of NEPOD studies

Less than might be expected

Several of these trials, particularly those involving ‘rapid detoxification’, 

were launched urgently and under intense media scrutiny. They were 

expected to provide answers that would determine the extent to which 

rapid detoxification came to be offered through the public health system, 

and would determine the extent to which naltrexone treatment would 

replace MMT in the treatment of heroin addiction. However, as is so often 

the case, events ran ahead of research. Three developments occurred before 

the pooled NEPOD trials were completed and reported.
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Reduced demand for naltrexone

First, and perhaps most importantly, consumer demand for naltrexone 

waned over time. In July 1998, the Sydney Morning Herald had reported 

‘Investors are pouring money into the controversial naltrexone rapid 

detoxification treatment’.1 A year later, at the time of the collapse of 

Sydney’s first private naltrexone clinic, the newspaper reported that ‘A turf 

war has erupted in Sydney’s lucrative heroin treatment market’.38 However, 

one year further on, the same paper was reporting, in a story headed ‘City’s 

naltrexone clinics go to the wall’, that the largest private clinic had gone 

into receivership.39 The decline in demand for naltrexone may have been 

partly influenced by published results of trials reporting poor outcomes, 

but was undoubtedly also influenced by the disappointment of many 

consumers who had hoped for a cure, only to experience failure.

The NSW Drug Summit

The second critical issue was the decision by the NSW State Government to 

hold a ‘Drug Summit’ in 1999. Leading up to the State election in 1999, 

there had been enormous criticism of the methadone program, and of 

needle and syringe programs. The State opposition campaigned on a policy 

of reviewing the state’s methadone program, and devoting vastly increased 

resources to residential, drug-free treatment.40 The decision to hold the 

summit was a strategy to defuse drugs as an electoral issue.

The summit was held over several days, and community representatives, 

experts, and consumers all had an opportunity to address the politicians. 

A wide range of views was presented, ranging from advocacy for ceasing 

methadone treatment to opening a medically supervised injecting center 

for street drug users. Debate over the future of methadone treatment was a 

key issue, and several expert delegates gave evidence as to the value of 

methadone treatment. The turning point in that debate, and in many ways 

the turning point of the whole summit, came when an articulate young 

woman rose to address the assembled delegates and declared ‘methadone 

saved my life’. Against a background of research evidence and expert opin-

ion, it was personal testimony which appeared to cause opinion to swing 

behind MMT. In the final analysis, the summit resolved to expand access 

to MMT, and to support improvements in the quality of treatment. It was a 
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remarkable turnaround after the summit had commenced in an 

atmosphere so hostile to substitution treatment.

The drug summit – which occurred before results of the NEPOD 

studies were available – proved to be a very effective process for achieving 

community and political consensus on a controversial and potentially 

divisive issue. It gave voice to all perspectives, with expert and consumer 

input. The final outcome included an affirmation of harm minimization 

as the guiding principle of policy. The summit even endorsed the 

establishment of a medically supervised injecting center at the heart of one 

of Sydney’s street drug markets.

Protagonists of ‘zero tolerance’ were appalled. Indeed, the following year, 

with the blessing of the Prime Minister, opponents of harm minimization 

announced they were staging a ‘Zero Tolerance Drug Summit’.41 Given that 

the notion of a ‘summit’ involved the expression of divergent viewpoints, 

staging a summit devoted to expressing a single viewpoint seemed slightly 

incongruous – or, perhaps, underlined the difficulty that organizers had in 

accepting the idea that there were alternate, valid viewpoints.

The heroin ‘drought’

The third factor contributing to a cooling of the conflict over drug 

policy was that abruptly, at the end of 2000, the availability of heroin in 

Australia dropped sharply. For a brief period, as supplies of heroin dried up, 

there was a huge demand for treatment as people found they could no 

longer obtain heroin. This was followed by a sustained drop in people 

seeking treatment, and a profound drop in rates of heroin overdose. The 

‘heroin drought’ has meant that heroin use rapidly dropped off the 

political agenda. By the time the NEPOD report was presented to Federal 

Cabinet, the intense community anxiety over heroin addiction was 

already dissipating.

More than might have been expected

Although the political climate had already changed at the time the NEPOD 

studies became available, the studies were nonetheless important. Most 

importantly, they were a restatement of how elusive is the cure of heroin 

addiction. Addiction has long been a source of intense frustration, as the 
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solution – abstinence from drugs – seems tantalizingly simple, and avail-

able to all. The fact that people dependent on heroin usually cannot achieve 

stable abstinence has repeatedly been demonstrated in research, yet 

continually needs restatement. Perhaps it is in part a matter of ‘corporate 

memory’, that every decade or so a new generation of practitioners 

entering the field needs to rediscover for themselves the difficulty of 

achieving cure of heroin addiction.

The NEPOD studies also had a profound effect on participating staff. 

Prior to the NEPOD studies, there was virtually no clinical research culture 

within existing services and clinics. Undertaking research changed 

practices to meet research needs. Staff had to improve the documentation 

of treatment, as required by research protocols, and in several studies had 

to integrate structured intervention protocols into treatment. Conducting 

research was in itself a successful form of technology transfer. It both 

established a culture of research, and transformed treatment practices. It 

also, for the first time in most clinics, provided staff with systematic 

follow-up data about the outcomes of the treatment they were delivering.

Impact on directions of treatment in Australia

The NEPOD studies demonstrated that in voluntary treatment settings, 

naltrexone was of very limited efficacy, and actually increased the risk of 

overdose. However, even before these results were available, the conflict 

between zero tolerance and harm minimization had moved on from the 

question of the effectiveness of rapid detoxification. In the last 5 years, 

frustration with moral relativism, ambivalence, and poorly sustained moti-

vation to abstinence has seen a swing towards government and commu-

nity support for mandatory treatment, through Drug Courts and other 

diversion programs. Huge resources have been invested in an expansion of 

diversion programs in Australia, although it appears that a majority of 

offenders referred for treatment may be cannabis users rather than heroin 

users.

Attempts to enhance compliance with naltrexone treatment have also 

been made. One Australian group has been employing naltrexone implants 

in an attempt to overcome the tendency of people to drop out of 

treatment. This is a logical extension of the process of rapid detoxification. 

One motive for offering rapid detoxification is the sense that it minimizes 
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the scope for ambivalence and for patients changing their mind, as once 

a dose of naltrexone has been administered, detoxification proceeds 

irrevocably. This is a key reason why rapid detoxification procedures 

achieve higher rates of short-term abstinence than other detoxification 

procedures. Removing the voluntary element of compliance with treat-

ment by using naltrexone implants is an extension of the theme of 

committing people to treatment at the time when they are motivated. 

This is a critical area for research.

The opposite trend is towards offering greater autonomy and choice in 

treatment to heroin users. The French experience with buprenorphine has 

challenged the assumption that substitution treatment needs to involve 

the supervised administration of medication, and the development of new 

formulations of medication designed to minimize diversion has also con-

tributed to a re-appraisal of the extent to which supervised administration 

is required.42 In addition, there is ongoing discussion of trials of injectable 

opioids as a treatment alternative.

Conclusion

In a review of the impact of research on policy, Wayne Hall identified the 

key role of research centers, particularly the National Drug and Alcohol 

Research Centre, in providing governments with quality information and 

advice to inform policy.27 However, while research is necessary, it is not 

sufficient to ensure support for unpopular and stigmatized programs, 

which are always vulnerable. The critical ingredient in Australia’s efforts to 

minimize the harm from injecting drug use was political consensus 

informed by research; when political consensus broke down, and particu-

larly when attempts were made to exploit the drug issue for political gain, 

research was easily ignored.

In the naltrexone wars, several individuals, probably with a range of 

different motivations, tapped into community anxiety over heroin 

addiction to promote naltrexone treatment. Their message of optimism 

and hope was far more appealing to consumers, and the community, than 

a complex message about what treatments can realistically be expected 

to deliver. Proponents of naltrexone offering optimism were able to 

attract consumers, and public support, and it took several years and 

some assistance from research for the enthusiasm for naltrexone to fade. 
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Presumably, if recruitment to heroin use again accelerates in the future in 

Australia, as it has done periodically over the last 4 decades, there will again 

be individuals offering dramatic cures, and politicians seeking to exploit 

community fear and frustration by promising to get ‘tough on drugs’.

The unresolvable polarization between harm minimization and zero tol-

erance remains a tension within the community, and within treatment 

and research circles. To the extent to which it drives informed debate and 

quality research, it is a constructive tension. To the extent to which it 

degenerates into a culture war, exploited by individuals seeking advantage 

and advancement, it has the potential to diminish the effectiveness of 

treatment, the quality of research, and the professionalism of the field.
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Introduction

Methadone was first used as a treatment for heroin dependence in Vancouver 

in 1959 and was subsequently introduced into Australia in 1969 for the 

same purpose. Methadone maintenance treatment (MMT) was endorsed 

by State, Territory, and Commonwealth Governments as an appropriate 

and useful treatment for heroin dependence at the launch of the National 

Campaign Against Drug Abuse in 1985. Since that time there has been 

substantial growth in the number of individuals receiving methadone 

treatment in most jurisdictions of Australia.

The aims of MMT are to: reduce or eliminate illicit heroin and other drug 

use by those in treatment; improve the health, well-being, and social reha-

bilitation of those in treatment; reduce the spread of blood-borne diseases 

associated with injecting opioid use; reduce the risk of death associated 

with opioid use; and reduce the level of involvement in crime associated 

with opioid use.
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These clinical guidelines have been prepared to aid authorized medical 

practitioners in the selection and management of patients seeking metha-

done maintenance treatment for opioid dependence. The content has been 

designed to complement the National Policy on Methadone Treatment and 

local jurisdictional policies and requirements for methadone prescribing.

These guidelines were prepared under the auspices of the National Expert 

Advisory Committee on Illicit Drugs (NEACID) in collaboration with the 

National Evaluation of Pharmacotherapies for Opioid Dependence (NEPOD) 

project, the Royal Australian College of General Practitioners (RACGP), and 

the Australian Professional Society on Alcohol and Other Drugs (APSAD) 

and are funded by the Commonwealth Department of Health and Ageing.

The clinical guidelines are based on national and international research 

literature, previously published guidelines, and clinical experience with the 

use of methadone in Australia. They have undergone a rigorous process of 

review and have been formally endorsed by the RACGP and APSAD.

The authors gratefully acknowledge the contribution of a number of 

individuals and organizations in the drafting and review of these guide-

lines. Mr Andrew Preston generously gave permission for material from his 

book The New Zealand Methadone Briefing to be included in the guidelines. 

Dr Tony Gill and the Drug Programs Bureau, NSW Health Department gave 

valuable feedback and allowed us to reproduce sections of the NSW Metha-

done Maintenance Treatment Clinical Practice Guidelines in the appendices. 

Dr Hendree Jones, Director of Research at the Centre for Addiction and 

Pregnancy in the USA, provided valuable comments on the sections on 

Pregnancy and Lactation. We are indebted to Dr Michael Farrell and 

the UK Department of Health. To all those who patiently reviewed and 

commented on successive drafts of the document – our grateful thanks.

Clinical pharmacology

General information

What is methadone?

Methadone is a potent synthetic opioid agonist which is well absorbed 

orally and has a long, although variable plasma half-life. The effects of 

methadone are qualitatively similar to morphine and other opioids.
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Clinical pharmacology

Effects of methadone
The actions of methadone include analgesia, sedation, respiratory depression, 

and euphoria. The degree of euphoria is less with oral methadone than 

intravenous heroin.

Other actions include decreased blood pressure, constriction of the 

pupils (miosis), cough suppression, and histamine release causing itchy 

skin. Gastrointestinal tract actions include: reduced gastric emptying, 

reduced motility, elevated pyloric sphincter tone, and elevated tone of 

sphincter of Oddi, which can result in biliary spasm. Endocrine actions 

include reduced follicle stimulating hormone, reduced luteinizing hormone, 

elevated prolactin, reduced adrenocorticotrophic hormone, reduced 

testosterone, and elevated antidiuretic hormone. Endocrine function may 

return to normal after 2 to 10 months on methadone.

Side-effects from methadone administration include sleep disturbances, 

nausea and vomiting, constipation, dry mouth, increased sweating, vasodi-

lation and itching, menstrual irregularities in women, gynecomastia and 

sexual dysfunction including impotence in males, fluid retention, and 

weight gain.

Most people who have used heroin will experience few side-effects from 

methadone. Once on a stable dose, tolerance develops until cognitive skills 

and attention are not impaired. Symptoms of constipation, sexual dysfunc-

tion, and occasionally increased sweating can continue to be troubling for 

the duration of MMT.

Methadone is fat soluble and binds to a range of body tissues including 

the lungs, kidneys, liver, and spleen such that the concentration of metha-

done in these organs is much higher than in blood. There is then a fairly 

slow transfer of methadone between these stores and the blood. Because of 

its good oral bioavailability and long half-life, methadone is taken in an 

oral daily dose.

Methadone is primarily broken down in the liver via the cytochrome 

P450 enzyme system. Approximately 10% of methadone administered 

orally is eliminated unchanged. The rest is metabolized and the (mainly 

inactive) metabolites are eliminated in the urine and feces. Methadone is 

also secreted in sweat and saliva.
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Pharmacokinetics
There is wide individual variability in the pharmacokinetics of methadone 

but, in general, blood levels rise for about 3–4 hours following ingestion of 

oral methadone and then begin to fall. Onset of effects occurs approxi-

mately 30 minutes after ingestion. The apparent half-life of a single first 

dose is 12–18 hours, with a mean of 15 hours. With ongoing dosing, the 

half-life of methadone is extended to between 13 and 47 hours with a 

mean of 24 hours. This prolonged half-life contributes to the fact that 

methadone blood levels continue to rise during the first week of daily 

dosing and fall relatively slowly between doses.

Methadone reaches steady state in the body (where drug elimination 

equals the rate of drug administration) after a period equivalent to 4 to 

5 half-lives or approximately 3 to 10 days. Once stabilization has been 

achieved, variations in blood concentration levels are relatively small and 

good suppression of withdrawal is achieved. For some, however, fluctuations 

in methadone concentrations may lead to withdrawal in the latter part of 

the interdosing interval. If dose increases or multiple dosing within a 

24-hour period do not prevent this, other agonist replacement treatment 

approaches such as buprenorphine should be considered.

Withdrawal syndrome

The signs and symptoms of the opioid withdrawal syndrome include 

irritability, anxiety, restlessness, apprehension, muscular and abdominal 

pains, chills, nausea, diarrhea, yawning, lacrimation, piloerection, sweating, 

sniffing, sneezing, rhinorrhea, general weakness, and insomnia. Signs and 

symptoms usually begin two to three half-lives after the last opioid dose, 

i.e. 36 to 48 hours for long half-life opioids such as methadone, and 6 to 

12 hours for short half-life opioids such as heroin and morphine.

Following cessation of heroin, symptoms reach peak intensity within 

2 to 4 days, with most of the obvious physical withdrawal signs no longer 

observable after 7 days. The duration of methadone withdrawal is longer 

and may last between 5 and 21 days. This first, or acute, phase of with-

drawal may then be followed by a period of protracted withdrawal 

syndrome. The protracted syndrome is characterized by a general feeling 
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of reduced well-being. During this period, strong cravings for opioids may 

be experienced periodically.

The opioid withdrawal syndrome is rarely life-threatening. However, 

completion of withdrawal is difficult for most people. Untreated metha-

done withdrawal symptoms may be perceived as more unpleasant than 

heroin withdrawal, reflecting the more prolonged nature of methadone 

withdrawal.

Factors that have been identified as having the potential to influence the 

severity of withdrawal include the duration of opioid use, general physical 

health, and psychological factors, such as the reasons for undertaking 

withdrawal and fear of withdrawal. Buprenorphine appears to have a milder 

withdrawal than other opioids.

Drug interactions

Toxicity and death have resulted from interactions between methadone 

and other drugs. Some psychotropic drugs may increase the actions of 

methadone because they have overlapping, additive effects, For example, 

benzodiazepines and alcohol add to the respiratory depressant effects of 

methadone. Other drugs interact with methadone by increasing or decreas-

ing metabolism. Drugs which induce the metabolism of methadone can 

cause a withdrawal syndrome if administered to patients maintained on 

methadone. These drugs should be avoided in methadone patients if 

possible. If a cytochrome P450 inducing drug is clinically indicated for the 

treatment of another condition seek specialist advice. Cytochrome P450-3A 

inhibitors can decrease the metabolism of methadone and cause overdose.

Safety

The long-term side-effects of methadone taken orally in controlled doses 

are few. Methadone does not cause damage to any of the major organs or 

systems of the body and those side-effects which do occur are considerably 

less harmful than the risks of alcohol, tobacco, and illicit opiate use. The 

major hazard associated with methadone is the risk of overdose. This risk is 

particularly high at the time of induction to MMT and when methadone is 

used in combination with other sedative drugs. The relatively slow onset 

of action and long half-life mean that methadone overdose can be highly 
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deceptive and toxic effects may become life-threatening many hours after 

ingestion. As methadone levels rise progressively with successive doses 

during induction into treatment, most deaths in this period have occurred 

on the third or fourth day of treatment.

Formulations

Two preparations are available for methadone maintenance treatment in 

Australia:

• Methadone Syrup® from Glaxo Smith Kline. This formulation contains 

5 mg/ml methadone hydrochloride, sorbitol, glycerol, ethanol (4.75%), 

caramel, flavoring, and sodium benzoate.

• Biodone Forte® from McGaw Biomed. This formulation contains 5 mg/ml 

methadone hydrochloride and permicol-red coloring.

Entry into methadone maintenance treatment

Note: Jurisdictional requirements stipulating eligibility for entry to MMT 

may vary from state to state and change over time. These guidelines are an 

attempt to present the clinical basis for MMT. If in doubt consult your 

jurisdictional policy.

Indications

Methadone maintenance treatment is indicated for those who are dependent 

on opioids and who have had an extended period of regular opioid use.

The diagnosis of opioid dependence should be made by eliciting the 

features of opioid dependence in a clinical interview. The definitional criteria 

of the Diagnostic and Statistical Manual of Mental Disorders, 4th edn (DSM-IV),1 

are useful to diagnose dependence.

Dependence is defined as ‘A maladaptive pattern of substance use leading 

to clinically significant impairment or distress as manifested by three or 

more of the following occurring at any time in the same 12 month period.’

• Tolerance as defined by either a need for markedly increased amounts 

of opioids to achieve intoxication or desired effect, or a markedly 

diminished effect with continued use of the same amount of opioids.
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• Withdrawal as manifested by either the characteristic withdrawal 

syndrome for opioids, or opioids, or a closely related substance, being 

taken to relieve or avoid withdrawal symptoms.

• Opioids often taken in larger amounts or over longer periods than 

intended.

• A persistent desire or unsuccessful attempts to cut down or control 

opioid use.

• A great deal of time regularly spent in activities necessary to obtain 

opioids, use opioids, or recover from their effects.

• Important social, occupational, or recreational activities given up or 

reduced because of opioid use.

• The opioid use continued, despite knowledge of having a persistent or 

recurrent physical or psychological problem that is likely to have been 

caused or exacerbated by opioids.

Note: A person diagnosed as opioid dependent may or may not be 

physically dependent on opioids at the time of presentation. If there is 

no current physical dependence MMT will not usually be appropriate. 

For those not physically dependent at the time of presentation, the pre-

scribing practitioner must clearly document that the potential benefits to 

the individual’s health and social functioning outweigh the disadvantages 

of MMT.

The patient will usually be at least 18 years of age. The prescribing doctor 

should seek a second or specialist opinion before treating anyone under 

18 years of age. However, methadone treatment should not be precluded 

on the grounds of age alone. The patient must be able to provide proof of 

identity – a requirement for treatment with any S8 medication.

The patient must be able to give informed consent to treatment with 

methadone.

Contraindications

Some categories of patients are not suitable for treatment with methadone. 

These include patients with severe hepatic impairment or decompensated 

liver disease as methadone may precipitate hepatic encephalopathy. Gener-

ally, treatment other than methadone should be considered for a person 

under the age of 18 years, however methadone treatment should not be 
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precluded solely on the grounds of age. The prescribing doctor should 

check jurisdictional requirements regarding age limits for MMT. Where 

patients are unable to give informed consent due to the presence of a 

major psychiatric illness or being underage, the prescribing doctor should 

consider relevant secondary consultation and check jurisdictional require-

ments regarding obtaining legal consent. Patients who are hypersensitive 

to methadone or other ingredients in the formulation are not suitable for 

treatment with methadone.

Other contraindications identified by the manufacturers of methadone 

include severe respiratory depression, acute asthma, acute alcoholism, head 

injury and raised intracranial pressure, ulcerative colitis, biliary and renal 

tract spasm, and patients receiving monoamine oxidase inhibitors or within 

14 days of stopping such treatment. It is recommended that specialist 

advice be sought in these cases.

Precautions

Particular caution should be exercised by prescribers when assessing 

individuals with the following clinical conditions as to their suitability 

and safety for treatment with methadone. Concomitant medical and 

psychiatric problems and other drug use increase the complexity of 

management of patients on MMT and may also increase the risk of 

overdose and death. The prescribing doctor should seek specialist advice 

or assistance in such cases.

All opioid substitution treatments should be approached with caution in 

individuals using other drugs, particularly those likely to cause sedation 

such as alcohol, as well as benzodiazepines and antidepressants in doses 

outside the normal therapeutic range. Particular attention should be given 

to assessing the level of physical dependence on opioids, codependence on 

other drugs, and overdose risk.

Due to the significant management problems presented by people with 

concomitant alcohol dependence, consideration should be given to con-

current disulfiram or acamprosate therapy. If disulfiram or acamprosate are 

used, a methadone liquid formulation that does not contain alcohol should 

be considered to reduce the risk of reactions.

After a period of treatment with naltrexone, or having recently completed 

a period in prison or an opioid withdrawal program, the patient can be 
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expected to have reduced tolerance to opioids and is at significant risk of 

overdose if they use opioids. Caution is advised if methadone is prescribed 

after a recent history of reduced opioid tolerance.

People whose mental state impairs their capacity to provide informed 

consent, such as those with an acute psychotic illness, cognitive impairment, 

or a severe adjustment disorder, should receive adequate treatment for the 

psychiatric condition so that informed consent can be obtained before 

initiation of MMT. At entry to MMT most patients exhibit some degree 

of depression which usually resolves quickly with methadone, and the 

majority of these patients do not require antidepressant treatment before 

commencement of methadone. Individuals at moderate or high risk of 

suicide should not be commenced on methadone in an unsupervised 

environment and specialist consultation should be sought.

A significant proportion of methadone-related deaths involves individuals 

who were in poor health and had other diseases, particularly hepatitis, HIV, 

and other infections which may have contributed to their death. This empha-

sizes the importance of giving consideration to concomitant medical 

problems.

Refer patients with chronic pain for specialist assessment first. Caution is 

advised in patients with head injury and increased intracranial pressure, 

although generally such cases are only seen in the hospital emergency 

setting. Aggravated hypertension has been reported in patients with 

pheochromocytoma in association with heroin use. In patients with asthma 

and other respiratory conditions even usual therapeutic doses of opioids may 

decrease the respiratory drive associated with increased airways resistance. 

Methadone should be used with caution in the presence of hypothyroidism, 

adrenocortical insufficiency, hypopituitarism, prostatic hypertrophy, urethral 

stricture, shock, and diabetes mellitus. Patients who exhibit poor compliance 

with treatment for major coexisting illnesses such as asthma or diabetes 

pose a particular challenge in MMT.

Assessment for treatment with methadone

Initial assessment procedures are similar for all opioid users seeking 

treatment. A comprehensive assessment of the patient’s drug use, medical, 

psychological, and social conditions, previous treatment history, and cur-

rent treatment goals should be conducted and documented. Specific 
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attention should be given to assessment of dependence and tolerance, 

and the indications, contraindications, and precautions for methadone 

treatment. Obtain evidence of identity and aspects of the history relating 

to drug use and medical and psychiatric conditions to clarify any incon-

sistencies between physical examination findings and reported history. 

Accuracy of clinical assessment may be improved by using corroborating 

evidence such as urine tests and examination of veins for evidence of 

injecting drug use.

Evidence of dependence should also be obtained. The best evidence 

is observed signs of opioid withdrawal, either spontaneous or precipitated 

by naloxone challenge, or a verifiable history of previous treatment for 

opioid dependence with detoxification or maintenance. The initial assess-

ment will result in an initial management plan which can be imple-

mented directly. However, extra information will also need to be gathered 

at subsequent reviews so that more comprehensive treatment plans can be 

developed.

Key features of the assessment

Assessment includes the following key features:

• Opioid use: opioids used, quantity, frequency, route of administration, 

duration of current episode of use, time of last use, and use in the last 

3 days; severity of dependence; age of commencement, age of regular 

use, age of dependence, timing and duration of periods of abstinence; 

episodes of overdose.

• Other drug use: alcohol, illegal and prescribed drugs, current 

medications.

• Health status: diseases from drug use, blood-borne viruses or infection, 

coexisting general or psychiatric health conditions.

• Psychosocial status: legal; social – employment, education, vocational 

skills, housing, financial, family; psychological – mood, affect, cognition.

• Past treatment for opioid dependency and other drug use: where and 

when, periods of abstinence, and degrees of success and acceptance 

of treatment.

• Selection of treatment: motivation for treatment, trigger for seeking 

treatment, patient goals for treatment episode, stage of change.
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• Physical examination: observation of clinical signs related to drug use, 

evidence of medical problems such as liver disease, jaundice, ascites, 

and encephalopathy.

• Investigations: urine drug screening tests if there are concerns about the 

accuracy of the drug history and diagnosis; hepatitis B and C and HIV 

testing may also be indicated.

Informed consent and patient information

Obtain informed consent to methadone treatment in writing from the 

patient before commencing treatment. For patients to make a fully informed 

decision, they should be provided with written information addressing the 

nature of methadone treatment, other treatment options, program policies 

and expectations, consequences of breaches of program rules, recommended 

duration of treatment, side-effects and risks associated with taking metha-

done, risks of other drug use, the potential impact of methadone on their 

capacity to drive or operate machinery, and access to further information 

about treatment.

Methadone may affect the capacity of patients to drive or operate 

machinery during the early stages of treatment, after an increase in dose, or 

when patients are also taking other drugs. Warn patients about this effect 

before entry into treatment, and again when the dose of methadone is 

increased, or when the use of other drugs is suspected.

Meeting legislative requirements

Methadone is a registered Schedule 8 medication that is approved for the 

purpose of treating opioid dependence and withdrawal. Each jurisdiction is 

responsible for a system for authorizing medical practitioners to prescribe 

methadone for the purpose of treating addiction. Prescribers must obtain 

authority for each patient. Check your jurisdictional policy for details 

of authorization procedures. Patient identity must be verified at the time 

of assessment.

Patients must not begin MMT until approval has been obtained from the 

jurisdictional authority. Once authorization has been obtained, commence-

ment of methadone should not be delayed. Successful commencement and 

continuation of treatment is enhanced by prompt program access.
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Coordinated care

The relationship between the prescriber and dispenser of methadone requires 

ongoing communication to ensure consistency in the overall treatment 

program. This communication can be facilitated by the development of 

coordinated care plans.

The prescriber and dispenser and other members of the therapeutic 

team have a duty of care to the patient that may necessitate sharing of 

information despite professional obligations to maintain patient confiden-

tiality. The dispenser is legally required to assess whether a dose of metha-

done is appropriate for the patient, and can withhold treatment if deemed 

necessary.

There are jurisdictional requirements regarding child protection and 

notification of at-risk children. Occasionally staff may experience a con-

flict between their duty of care to the patient and their jurisdictional 

responsibilities.

Induction to methadone treatment

Commencing methadone from heroin use

Objectives during induction to methadone are to retain individuals in 

treatment by reducing the signs and symptoms of withdrawal and to ensure 

their safety. This can be achieved by careful explanation regarding intoxi-

cating effects and withdrawal during the induction and maintenance phases 

of methadone treatment, establishment of a therapeutic relationship, safe 

dosing, and repeated observation of patients.

It is particularly important to clearly explain that it takes time to 

complete induction onto methadone and that patients will experience 

increasing effects from methadone over the first few days of treatment even 

if the dose is not increased.

There is a need to achieve a balance between adequate relief of withdrawal 

symptoms and the avoidance of toxicity and death during the induction 

phase of MMT. The aim is to minimize the symptoms and signs of 

withdrawal while simultaneously minimizing the risks of sedation and 

toxicity.

While doses of methadone which are too high can result in toxicity and 

death, inadequate commencement doses may cause a patient experiencing 
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withdrawal symptoms to ‘top up’ the prescribed dose of methadone with 

heroin, benzodiazepines, or illicit methadone. This can have potentially 

lethal consequences. For most patients, withdrawal symptoms will be 

alleviated but not entirely eliminated by doses less than 30 mg of 

methadone.

Deaths during the induction phase of methadone treatment have been 

related to: concomitant use of other drugs, particularly sedatives such 

as alcohol and benzodiazepines; inadequate assessment of tolerance; 

commencement on doses that are too high for the level of tolerance; a lack 

of understanding of the cumulative effect of methadone; inadequate 

observation and supervision of dosing; and individual patient variation 

in metabolism of methadone.

Size of the first dose

The first dose of methadone should be determined for each patient based 

on the severity of dependence and level of tolerance to opioids. The history 

of quantity, frequency, and route of administration of opioids, findings on 

examination, corroborative history, and urine testing together provide 

an indication of the level of tolerance a patient has to opioids, but do not 

predict it with certainty.

A defined period of observation for signs and symptoms of opioid toxicity 

and withdrawal is a more accurate method of assessing opioid tolerance 

than history alone. In circumstances where there is doubt about the degree 

of tolerance, a review of the patient at a time when withdrawal symptoms 

are being experienced may help to resolve uncertainty about a safe starting 

dose.

Prescribers should make every effort to communicate with other medical 

practitioners who may have seen the patient previously in order to corro-

borate significant elements of the patient’s history and to assist in decision-

making about commencing treatment.

New patients should be dosed with caution. Deaths in the first 2 weeks 

of MMT have been associated with doses in the range of 25 to 100 mg/day, 

with most occurring at doses of 40 to 60 mg/day. If at all possible, patients 

should be observed 3 to 4 hours after the first dose for signs of toxicity or 

withdrawal during this time of peak effect. If the patient is experiencing 



Clinical guidelines and procedures for the use of methadone 367 

persistent withdrawal symptoms at 4 hours, a supplementary dose of 5 mg 

of methadone can be considered.

When deciding on the commencing dose also consider: where dosing 

is to occur, whether staff and facilities are available for observation and 

assessment of the patient before and after dosing, and who will assess 

withdrawal/intoxication prior to dosing.

The risk of overdose increases most markedly when other central nervous 

system (CNS) depressants are also used. If the patient shows signs of intoxi-

cation with benzodiazepines or alcohol, the dose should be withheld or 

reduced. Induct morphine, codeine, and oxycodone users as if they were 

heroin users.

A dose of less than or equal to 20 mg for a 70 kg patient can be presumed 

to be safe, even in opioid-naïve users, as this is the lowest dose at which 

toxicity has been observed. Caution should be exercised for starting doses 

of 30 mg or more. Exercise extreme caution if an initial dose of methadone 

exceeding 40 mg is considered necessary. Specialist consultation may be 

advisable.

Stabilization

During the first 2 weeks of MMT the aim is to stabilize the patient so that 

they are not oscillating between intoxication and withdrawal. This does 

not necessarily mean that the patient will reach an optimum maintenance 

dose in that time, and further dose adjustments may be required after the 

patient has been initially stabilized.

Monitoring during the first 2 weeks

Patients should be observed daily prior to dosing and an assessment made 

of intoxication. If there is any concern the patient should be assessed by a 

doctor before the dose is administered.

To ensure safety, it is desirable that patients are reviewed at least once, 

and preferably twice, by an experienced clinician in the first week with a 

view to assessing intoxication from methadone. Dose increases should only 

be considered subject to assessment by the prescriber.

Assessment should include withdrawal severity, intoxication, other drug 

use, side-effects, and patient perception of dose adequacy and adherence to 

dosing regimen.
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Dose titration

Stabilization is about titrating the dose of methadone against the needs of 

the individual patient. Do not increase the methadone dose for at least 

the first 3 days of treatment unless there are clear signs of withdrawal at the 

time of peak effect (i.e. 3 to 4 hours after dose) as the patient will experience 

increasing effects from the methadone each day. Consider dose increments 

of 5 to 10 mg every 3 days subject to assessment. Total weekly increase 

should not exceed 20 mg of methadone. The maximum dose at the end 

of the first week should typically be no more than 40 mg. Patients should 

be warned not to drive or operate machinery during periods of dose 

adjustments.

Transfer from other pharmacotherapies

Prescribers may need to seek specialist advice when prescribing for patients 

who are transferring from other pharmacotherapies with which they are 

unfamiliar.

Buprenorphine
Consideration should be given to transferring a patient from buprenorphine 

to methadone under the following circumstances: the patient is experien-

cing intolerable side-effects to buprenorphine; there is an inadequate 

response with buprenorphine treatment; the patient is transferring to a 

program where buprenorphine is not available.

Patients should be stabilized on daily doses of buprenorphine and their 

buprenorphine dose reduced to 16 mg or less for several days prior to 

transfer. Methadone can be commenced 24 hours after the last dose of 

buprenorphine. The initial methadone dose should not exceed 40 mg. 

Patients transferring from lower doses of buprenorphine of 4 mg or less 

should be commenced on lower doses of methadone. Care should be taken 

not to increase the dose of methadone too quickly.

Naltrexone
Transfer will generally be considered because of relapse to opioid use follow-

ing cessation of naltrexone. After a short period, possibly only a few days, 

on naltrexone the patient loses tolerance to opioids. Consequently, patients 

transferring from naltrexone should be treated as if they were naïve to 
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opioids and non-tolerant to their effects unless the clinical circumstances 

clearly indicate a return to regular, heavy heroin use. Do not administer 

methadone until at least 72 hours after the last dose of naltrexone. Extreme 

caution should be exercised with commencing doses of methadone, which 

should be no greater than 20 mg.

Maintenance dosing

Dose levels

Doses should be determined for individual patients but generally a higher 

dose is required for maintenance than is required for initial stabilization. 

Typically effective maintenance doses are greater than 60 mg/day.

There is a dose–response relationship between maintenance doses of 

methadone, retention in treatment, and continued use of heroin. Metha-

done doses in excess of 60 mg/day are associated with higher retention 

rates and less heroin use. This has been demonstrated in both randomized 

controlled trials (RCTs) and cohort studies. Cross-tolerance to heroin 

increases as a function of increasing methadone dose and results in block-

ade of the euphoric effect of concurrent heroin use. A daily methadone 

dose of 60 mg or greater should be sufficient to ensure a substantial level of 

tolerance to effects of heroin in the majority of individuals. Maintenance 

doses for effective MMT are typically 60 to 100 mg/day.

Doses in excess of 100 mg/day may be necessary to achieve successful 

maintenance with patients who have a fast methadone metabolism, but 

there is no evidence from treatment outcome studies to suggest that routine 

dosing at levels in excess of 100 mg/day results in any additional benefit for 

the majority of patients.

Changing dose level

Patient input to treatment decisions, including determination of dosing 

levels, promotes a good therapeutic relationship by enhancing patient 

trust and responsibility. When making decisions about changes in dosage 

the following should be taken into consideration: concurrent use of illicit 

opioids and continued injecting use may indicate the need for a higher 

dose; individual variation in methadone metabolism; use of other 

medications; pregnancy; and polydrug use.
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Compliance

Daily administration of methadone is recommended to ensure that plasma 

methadone levels are maintained and to avoid withdrawal symptoms. If 

plasma levels are not maintained, cross-tolerance to heroin will be less-

ened, reducing the capacity of MMT to moderate the euphoric effect of 

heroin. Reduced compliance is therefore associated with an increased risk 

of relapse to heroin use.

Monitoring drug use

Assessment of drug use enables monitoring of progress in treatment and 

can give useful information for making decisions on clinical management. 

Monitoring can also be used to support contingency management 

approaches. Concurrent use of other drugs with methadone by patients 

may threaten their safety. Monitoring drug use can also provide a basis for 

program evaluation. There is little evidence to support the use of drug 

monitoring as a deterrent against unsanctioned drug use.

Options for the monitoring of drug use include: self-report, urine testing, 

and clinical observation. Analysis of hair, saliva, and sweat may be an 

option in the future.

Self-report can be a reliable guide to drug use in settings where no negative 

consequences result from disclosure. However, in the clinical situation 

there are always contingencies which patients may perceive as punitive. 

Consequently, caution should be exercised when making clinical decisions 

based solely on self-reported drug use. The best information is usually 

obtained from a combination of self-report and urinalysis.

Urinalysis is an objective measure of drug use, however it may not 

be a reliable indication of drug use if patient urine collection is not 

observed. Observed urines are demeaning to both patients and staff. 

Reliability of unobserved urine samples may be increased by checking 

the temperature of the urine sample. Urinalysis will only detect recent 

drug use. The actual time frame varies depending on the drug being 

measured and will also depend on the threshold level set by the testing 

laboratory.

In urinalysis, it should be noted that false positives and false negatives do 

occur and research literature suggests that urine testing does not reliably 



Clinical guidelines and procedures for the use of methadone 371 

reduce drug use. Methadone programs should not be punitive. Urinalysis is 

most useful where patients are in the early stages of treatment, and where 

clarity of drug use is required for diagnostic purposes.

Australian Medicare allows for a maximum of 21 urinalysis tests per 

patient per year. It is expected that the average number of tests will be 

significantly lower than this maximum and will decrease the longer a 

patient has been in treatment.

Adjunct treatment

There is compelling evidence that treatment factors other than an adequate 

dose of methadone contribute to improved outcomes. In particular, the 

quality of the therapeutic relationship between treatment providers and 

client is important. Where clients are treated respectfully with regard to 

their dignity, autonomy, and privacy, the outcomes of treatment are likely 

to be improved.

Social services

Multiple social problems are common among opioid-dependent people 

and a history of physical, sexual, and emotional abuse is prevalent among 

opioid-dependent people, particularly for female clients. These factors may 

have a negative impact on treatment outcome. Providing reinforcement 

and referral to vocational, financial, housing, and family assistance contri-

butes positively to the progress of treatment.

Counseling

Counseling should not be mandatory within methadone programs, 

however there is evidence that access to counseling as an adjunct to 

MMT improves the effectiveness of MMT and is associated with greater 

retention in treatment and reduced use of illicit opioids. Therapeutic tools 

such as motivational interviewing, relapse prevention, and social skills 

training have been associated with improved outcomes. All ancillary 

services should be provided on the basis that the patient freely consents 

to be involved. For further information on counseling strategies see the 

report by Jarvis et al.2
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Take-away doses

The take-away policy for methadone is determined for each jurisdiction in 

line with the National Policy on Methadone Treatment, which underpins 

all methadone management programs in Australia.

The benefits of take-away doses include: enhancement of integration 

into the community through reduction of time and associated travel costs 

for the patient; promotion of patient responsibility for treatment; reduced 

inconvenience and cost of daily dispensing for the pharmacist or clinic; 

and reduced inconvenience of regular attendance for the patient, thereby 

enhancing retention. Studies have indicated that programs which have 

take-away policies have better retention rates than programs which restrict 

take-aways.

Concerns regarding take-away doses of opioid medications include 

the risk of deliberate or accidental overdose by the patient or others, 

particularly through the use of a take-away dose by children and other 

non-tolerant individuals, and/or use in combination with other sedative 

drugs. Injection of take-away medication can also result in overdose, 

damage to veins, or other health consequences. All patients in receipt of 

take-away doses should have an inspection of their veins at regular clini-

cal review. People with evidence of continued injection should have 

take-away doses suspended until they show evidence that injecting has 

ceased. Diversion of take-away doses can result in poor outcomes for the 

patient due to poor compliance with the treatment regimen and abuse by 

other individuals.

Uncontrolled access to take-away doses is associated with greater diversion 

and adverse consequences, including bringing the program into disrepute. 

The safety of take-away doses of methadone is increased by careful selection 

of suitable patients, close patient monitoring by the prescriber and dispenser, 

and patient education.

Take-away doses for interstate or overseas travel must be organized by 

the prescriber through the jurisdictional authorities responsible for con-

trolling methadone. The Coordinating and Information Resource Center 

for International Travel by Patients Receiving Methadone and other 

Substitution Treatments for Opiate Addiction (‘The Travel Resource 

Center’) provides information and advice on importation regulations for 
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methadone and on the possibilities of maintaining treatment abroad in 

over 190 countries as well as a range of other topics related to international 

travel by methadone patients. The information is aimed at both patients 

and doctors and is available at http://www.indro-online.de/nia.htm.

Missed doses and reintroduction

When patients miss methadone doses they may use other drugs including 

other CNS depressants such as alcohol or benzodiazepines. When metha-

done doses are missed for 3 or more days, tolerance to opioids may be 

reduced, thus placing patients at increased risk of overdose when methadone 

is reintroduced.

Reintroduction

Patients should be assessed for signs of intoxication and withdrawal 

before dosing is recommenced after missed doses. If the dose has not been 

collected for 3 or more consecutive days the dose should be withheld or 

reduced until the patient has been assessed by the prescriber.

In general, the following schedule can be presumed to be safe and effec-

tive. If the patient has missed:

• 1 day – there should be no change in dose

• 2 days – the normal dose can be administered if there is no evidence of 

intoxication

• 3 days – administer half a dose in discussion with the prescriber

• 4 days – the patient must be reviewed by their prescriber. Recommence 

dosing at 40 mg or half dose, whichever is the lower

• 5 days or more – regard the patient as a new induction to methadone.

Cessation of methadone maintenance treatment

Voluntary withdrawal

Factors that motivate patients to consider detoxification include lifestyle 

issues, tangible and intangible personal rewards, and perceptions and 

attitudes directed towards methadone.
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Length of time in treatment

Studies have found the length of time in treatment is predictive of an 

improved treatment outcome. This relationship was evident for durations 

between 3 months and 2 years and was linear. A significant reduction in 

heroin use after treatment was only observed for those who spent more 

than 1 year in MMT. Significant reductions in criminality were observed only 

while patients remained in treatment. The findings of multiple observational 

studies indicate that it is a combination of treatment duration and behavior 

change including ceasing heroin use, a stable relationship, and maintaining 

employment during treatment which predicts positive post-treatment 

outcomes. It is recommended that patients be encouraged to remain in 

treatment for at least 12 months to achieve enduring lifestyle changes.

Management of withdrawal from MMT

Dose reductions should be made in consultation with the patient. Continued 

reduction in the face of distress is usually counterproductive. It may be 

appropriate to maintain a patient at a reduced dose for a prolonged period 

until the patient feels comfortable recommencing the reduction regimen. 

During this phase the aim of any intervention is to ensure that the 

withdrawal process is completed with safety and comfort.

When a regimen of reducing doses of methadone is used to manage 

withdrawal from heroin or methadone, typically signs and symptoms of 

withdrawal will begin to rise as the methadone dose falls below 20 mg/day, 

with peak symptoms occurring 2 to 3 days after cessation of methadone. 

Subsidence of the symptoms is slow, with studies reporting withdrawal 

scores not falling below baseline until 10 to 20 days after the cessation of 

methadone, depending on the duration of the methadone taper.

Clonidine offers no benefit as an adjunct to a regimen of reducing doses 

of methadone, primarily because of a high incidence of hypotensive side-

effects when clonidine is used in this way. Clonidine can be given after 

cessation of methadone to manage withdrawal symptoms.

Voluntary withdrawal schedule

Recommend reducing the dose by 10 mg/week to a level of 40 mg/day, then 

5 mg/week. Rates of reduction should be negotiated with patients, and dose 

changes should occur no more frequently than once a week.
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Abrupt cessation of methadone could be considered from 40 mg/day 

in conjunction with clonidine and symptomatic medications to manage 

withdrawal signs and symptoms. Other approaches to the management of 

opioid withdrawal that have been the subject of research in recent years 

include the use of buprenorphine to ameliorate the signs of symptoms of 

withdrawal, and the use of opioid antagonists to induce withdrawal. The 

efficacy of these approaches to manage withdrawal from MMT remains 

uncertain.

Risk of relapse

Longer duration and greater intensity of pretreatment opioid use is asso-

ciated with an increased probability of relapse to opioid use after leaving 

treatment. The likelihood of a patient maintaining abstinence after leaving 

treatment is increased in people who have established drug-free social 

supports, are in stable family situations, employed, and have good psycho-

logical strengths.

Supportive care and after care

There is evidence from RCTs that structured after care reduced the risk 

of relapse and self-reported crime, and facilitated unemployed patients 

finding employment. Supportive care should be offered for at least 6 months 

following cessation of methadone. For recently discharged patients an auto-

matic fast track for readmission to MMT should be available if needed.

Involuntary withdrawal

It is sometimes necessary to discharge a patient from treatment for the 

safety or well-being of the patient, other patients, or staff. This may be 

the result of violence or threat of violence against staff or other patients, 

property damage or theft from the methadone program, drug dealing on or 

near program premises, or repeated diversion of methadone.

Interruption to treatment may also occur as the result of a change in the 

patient’s situation such that they are no longer able to access methadone.

Management of involuntary discharge from MMT

In some instances problems may be resolved by transferring the patient to 

another program rather than discharging them from methadone. Abrupt 
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cessation of methadone or rapid dose reduction may occasionally be 

warranted in cases of violence, assault, or threatened assault against staff or 

patients.

Where treatment is interrupted for less severe breaches of clinic rules 

or for other reasons, patients should, where possible, be withdrawn to 

40 mg/day according to the above voluntary withdrawal schedule. Patients 

being discharged must be warned about the risks of illicit drug use and 

informed of other treatment options.

Transfer to naltrexone

Administration of naltrexone to a patient who is physically dependent 

on opioids will precipitate a severe withdrawal syndrome. MMT patients 

being transferred to naltrexone should undergo methadone detoxification 

followed by a 14-day drug-free period to allow methadone to be eliminated 

from the body. Seek specialist advice if it is not possible to follow this 

regimen.

Transfer to buprenorphine

Buprenorphine has a higher affinity for µ opioid receptors than methadone, 

but has a weaker action at these receptors. Consequently, when methadone 

patients take a dose of buprenorphine, methadone is displaced from the 

µ opioid receptors.

Patients on low doses of methadone of less than 30 mg per day generally 

tolerate this transfer with minimal discomfort. Patients on higher doses of 

methadone may find that replacement of methadone with buprenorphine 

precipitates transient opioid withdrawal.

Very low doses of buprenorphine of 2 mg are generally not adequate to 

substitute for methadone, while higher doses of 8 mg or more are more 

likely to precipitate withdrawal.

Buprenorphine should not be dispensed within 24 hours of the last 

methadone dose. The first dose of buprenorphine should be delayed as 

long as possible and ideally until there are signs of withdrawal such as lacri-

mation, rhinorrhea, and piloerection. Increasing the interval between 

the last dose of methadone and the first dose of buprenorphine reduces the 

incidence and severity of precipitated withdrawal. It is important that 

the patient is aware of the reason for the delay in dosing, and does not 
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supplement the buprenorphine dose with other opioids (especially heroin) 

as this will further exacerbate withdrawal.

Common management issues

Side-effects

A number of resources are available for patients experiencing sleep problems 

which include guidance regarding sleep hygiene and simple relaxation 

techniques. Patients on methadone appear to be at increased risk of sleep 

apnea and the use of hypnotic drugs may therefore paradoxically worsen 

sleep by exacerbating sleep apnea.

All opioids including methadone reduce the production of saliva, while 

illicit use is associated with poor nutrition and poor dental hygiene. Conse-

quently, dental problems are common for clients at entry to MMT. However, 

it is common for patients to blame methadone for their dental problems. 

Salivary flow can be increased by chewing. Encourage patients to improve 

dental hygiene.

Changes in libido and sexual function may be helped with a reduction in 

methadone dose, however this must be balanced against the risk of return 

to heroin use.

Elucidate the cause of excessive lethargy as the methadone dose may 

need to be reduced.

Excessive sweating may be reduced in line with a reduced dose of metha-

done. Sweating can also be a prominent symptom in withdrawal, so care-

ful history-taking and observation of the patient prior to dosing may be 

necessary to assist in determining the cause of the sweating.

People rarely develop tolerance to the constipating effects of opioids and so 

many patients may experience chronic constipation. Encourage patients to 

consume plenty of fruits and vegetables and non-alcoholic fluids each day.

Overdose

In Australia, more than 90% of deaths during stabilization on methadone 

involved other drugs, in particular alcohol, benzodiazepines, and antide-

pressants. Patients should be warned of the risks associated with using 

other drugs with methadone.
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Death following methadone induction often occurs at home during 

sleep, many hours after peak blood methadone concentrations have 

occurred. Typically, overdose occurs around the third or fourth day of 

methadone induction.

Given that many deaths occur during sleep, administration of metha-

done in the morning will ensure that peak methadone concentrations 

occur when patients are normally awake and there is an increased like-

lihood of other people being available for support if overdose should 

occur.

Naloxone, which promptly reverses opioid-induced coma, should be 

given as a prolonged infusion when treating methadone overdose. A single 

dose of naloxone will wear off within one hour, leaving the patient at risk 

of relapse into coma due to the long-lasting effects of methadone. Patients 

who are thought to have taken a methadone overdose require prolonged 

observation.

Family members should be warned that deep snoring during induction 

to treatment could be a sign of dangerous respiratory depression and should 

be reported to the prescriber. Heavy snoring during maintenance treatment 

may be associated with sleep apnea and should also be reported.

Signs and symptoms of methadone overdose include: pinpoint pupils, 

nausea, dizziness, feeling intoxicated, sedated, nodding off, unsteady gait, 

slurred speech, snoring, hypotension, slow pulse, shallow breathing, froth-

ing at the mouth as an indicator of pulmonary edema, and coma. Symptoms 

may last for 24 hours or more. Death generally occurs from respiratory 

depression.

Intoxicated presentations

Patient safety is the key consideration in responding to those who present 

for methadone administration while intoxicated due to opioids, alcohol, or 

other drugs. Patients should always be assessed by the person responsible 

for dispensing the methadone before the dose is given. The assessment 

should ensure that the patient is not showing evidence of intoxication due 

to opioids, alcohol, or other drugs.

Patients who appear intoxicated with CNS depressant drugs should not 

be given their usual methadone dose or a take-away dose at that time. The 

patient can be asked to attend later when they are no longer intoxicated. 
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If intoxication is evident but appears mild the patient may be given a 

reduced dose, but only after being reviewed by the prescriber.

Incorrect dose administered

A patient who receives a methadone dose in excess of that prescribed is at 

risk of overdose. To prevent accidental methadone overdose establish 

procedures for easy and accurate identification of patients to minimize the 

risk of inappropriate dosing, and ensure that patients are informed of the 

risks and signs and symptoms of overdose.

In the case of an accidental overdose, the critical issues which determine 

how clinicians should respond are the patient’s level of tolerance and 

the amount of methadone given in error. Patients in the first 2 weeks of 

methadone treatment who receive an overdose of any magnitude require 

observation for at least 4 hours after dosing. If signs of intoxication con-

tinue, more prolonged observation is required which may require sending 

the patient to an Emergency Department. Patients who have been on a 

dose >40 mg/day consistently for 2 months will generally tolerate an 

increased dose which is double that of their usual dose, without significant 

symptoms. For an overdose with greater than double the usual daily dose, 

the patient will require observation for at least 4 hours. If signs of intoxica-

tion are observed, more prolonged observation must be maintained.

If patients are receiving regular take-away doses, or if they do not attend 

daily, it cannot safely be assumed that they have been taking their daily 

dose and have a known level of tolerance. Therefore, such patients require 

observation in the event of overdose of >50% of their usual dose. Patients 

in whom the level of tolerance is uncertain with a methadone dose less 

than 40 mg/day, or who have been in treatment for less than 2 months, 

require observation for at least 4 hours if they are given a dose at least 50% 

higher than their usual dose.

In all cases of dosing error the following procedures should be followed:

• Overdose up to 50% of the normal dose: advise the patient of the 

mistake and carefully explain the possible consequences. Inform the 

patient about signs and symptoms of overdose and advise him/her to 

go to a hospital Emergency Department if any symptoms develop. The 

dispenser must advise the prescribing doctor of the dosing error and 

record the event.
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• Overdose greater than 50% of the normal dose: advise the patient of 

the mistake and carefully explain the possible seriousness of the conse-

quences. The dispenser must contact the prescribing doctor immedi-

ately. If the prescriber is unable to be contacted consult a drug and 

alcohol medical specialist. If it is decided by the prescriber or drug and 

alcohol specialist that the patient requires hospitalization, the reasons 

should be explained to the patient and they should be accompanied to 

the hospital to ensure admitting staff receive clear information on the 

circumstances. If the patient has left before the mistake is realized, every 

attempt must be made to contact the patient.

Inducing vomiting may be dangerous and is contraindicated if the patient 

has any signs of CNS depression. Emesis after the first 10 minutes is an 

unsatisfactory means of dealing with methadone overdose as it is impossi-

ble to determine if all of the dose has been eliminated. In circumstances 

where medical help is not readily available, or the patient refuses medical 

care, induction of vomiting (by mechanical stimulation of the pharynx) 

within 5 to 10 minutes of ingesting the dose may be appropriate as a first 

aid measure only. Ipecac syrup is contraindicated as its action may be 

delayed.

Continued high-risk drug use

Continued high-risk drug use is evidenced by: frequent presentations when 

intoxicated; overdoses; chaotic drug-using behavior; and deteriorating 

medical or mental states due to drug use.

Continued drug use can affect patient stability and treatment progress 

and place the patient at risk of relationship, social, and employment 

problems, contracting infectious diseases, and involvement in crime.

Attempts to stabilize such patients should include review of psychosocial 

interventions and supports, precipitants to continued drug use, and the 

risks of combining methadone with other drug use against the benefits of 

continued treatment.

If the patient’s safety is not at risk from ongoing drug use it will gener-

ally be in the patient’s interest to persist with treatment. If the risks of 

combining methadone with other drug use outweigh the benefits to the 

patient of MMT, arrange the patient’s gradual withdrawal from methadone. 
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Increases in methadone dose may be helpful if this is considered safe by 

the prescriber.

Analgesia and anesthesia

Analgesic requirements for patients on methadone

Consider non-opioid analgesics such as NSAIDs or paracetamol. Where 

parenteral analgesics are required, consider ketorolac or tramadol.

Management of acute pain in hospital for patients on MMT

Patients on methadone who are experiencing acute pain in hospital often 

receive inadequate doses of opiates for serious pain. Analgesia should be 

provided to patients in MMT in the same way as for other patients. This 

includes the use of injectable and patient-controlled analgesia. Because of 

their tolerance of opioids, patients taking methadone frequently require 

larger doses of opioid analgesia for adequate pain relief. Partial agonists 

such as buprenorphine should be avoided as they may precipitate with-

drawal symptoms. There is evidence of cross-tolerance between methadone 

and anesthetic agents and so patients on methadone may require higher 

doses of anesthetic agents in the event of dental or surgical procedures.

Management of patients with chronic pain

Patients needing methadone for ongoing management of chronic pain 

need a comprehensive management plan. It is recommended that specialist 

advice be sought regarding such patients.

Diversion of methadone

Diversion of methadone to illicit use can result in opioid overdose and 

undermines the therapeutic rationale and effectiveness of MMT. Injection 

of methadone carries significant additional risks including sorbitol toxicity, 

bacterial infection, and transmission of blood-borne viruses.

Research into methadone-related deaths has consistently shown that 

between one third and two thirds of all methadone-related deaths occurred 

in persons not prescribed methadone treatment. The major source of 

diverted methadone is take-away doses prescribed for patients in MMT.
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The risk of diversion of prescribed methadone can be reduced by: ensuring 

that, in general, methadone is consumed under supervision; careful selec-

tion and monitoring of patients eligible to receive take-away doses taking 

into account the patient’s stability, reliability, and progress in treatment; 

and by limiting the number of consecutive take-away doses.

Pregnancy and lactation

Pregnant women who are dependent on opioids are at high risk of experi-

encing complications, generally as a result of: inadequate antenatal care; 

lifestyle factors including smoking, poor nutrition, high levels of stress, 

and deprivation; and repeated cycles of intoxication and withdrawal which 

can harm the fetus or precipitate premature labor or miscarriage.

In most Australian jurisdictions, pregnant opioid-dependent women 

have high priority for access to methadone maintenance programs in order 

to minimize the risk of complications.

Methadone maintenance treatment enables stabilization of drug use and 

lifestyle, reduces or eliminates illicit opioid drug use and can help stabilize 

the in utero environment, facilitates access to comprehensive antenatal and 

postnatal care, and does not increase the risk of congenital abnormalities 

in the fetus.

Methadone is classed as a Pregnancy Category C drug in Australia because 

of the potential risk of respiratory depression in the neonate and the like-

lihood of neonatal withdrawal syndrome. Respiratory depression is not a 

significant problem in babies born to opioid-dependent mothers receiving 

methadone maintenance treatment. Babies born to mothers on MMT may 

experience a withdrawal syndrome. Available evidence gives little support 

to the existence of a relationship between the severity of the neonatal 

withdrawal syndrome and maternal methadone dose at delivery, and its 

occurrence is unpredictable. The benefits of methadone maintenance 

treatment for both the mother and the baby outweigh any risks from the 

neonatal withdrawal syndrome.

Management in pregnancy

Opioid-using pregnant women not already in treatment should be given 

high priority for assessment. Naloxone challenge should not be used in 
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pregnant women because this may precipitate miscarriage or premature 

labor. Pregnant women should be maintained on an adequate dose of 

methadone, to achieve stability and prevent relapse or continued illicit 

opioid drug use. Women already in methadone treatment who become 

pregnant can safely be maintained on their current dose.

The bioavailability of methadone is decreased in the later stages of 

pregnancy due to increased plasma volume, an increase in plasma proteins 

which bind methadone, and placental metabolism of methadone. It may 

be necessary to divide the daily dose and possibly to increase the dose 

in the third trimester of pregnancy to avoid withdrawal symptoms and 

minimize additional drug use.

Antenatal and postnatal care should be managed in collaboration with 

a specialist obstetric service experienced in the management of drug 

dependency during pregnancy.

Dose reductions or detoxification during pregnancy

Opioid withdrawal in the first trimester of pregnancy is thought to be 

associated with an increased risk of miscarriage. Opioid withdrawal in the 

third trimester of pregnancy may be associated with fetal distress and 

death. Therefore, it is important that pregnant women are not exposed to 

withdrawal during the first and third trimesters.

If dose reductions or detoxification are to be undertaken during pregnancy 

these should be implemented in the second trimester and only if the preg-

nancy is stable. The magnitude and rate of reduction needs to be flexible 

and responsive to the symptoms experienced by the woman concerned. 

Careful monitoring of the pregnancy and fetus should be undertaken 

during dose reduction. In most instances, dose reductions of 2.5 mg to 5 mg 

per week are considered safe and withdrawal is avoided.

Breastfeeding

Breast milk contains only small amounts of methadone and mothers 

can be encouraged to breastfeed regardless of methadone dose provided 

that they are not using other drugs. Breastfeeding may reduce the severity 

of the neonatal withdrawal syndrome. Women receiving high doses of 

methadone should be advised to wean their babies slowly to avoid 

withdrawal in the infant.
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Neonatal withdrawal syndrome

The occurrence and severity of neonatal withdrawal is very unpredictable. 

Severity of withdrawal is probably ameliorated if neonates can be kept 

with their mothers rather than in the neonatal intensive care nursery, 

which may be stressful and overstimulating. However, this is not always 

possible.

All babies born to opioid-dependent mothers should be observed by 

experienced staff for the development of withdrawal signs. It is recom-

mended that a validated scale be used to assess the presence and severity of 

the neonatal withdrawal syndrome.

Common signs include: irritability and sleep disturbances, sneezing, 

fist sucking, a shrill cry, watery stools, general hyperactivity, ineffectual 

sucking, poor weight gain, dislike of bright lights, tremors, and 

increased respiration rate. Less common signs include: yawning, vomiting, 

increased mucus production, increased response to sound, and convulsions 

(rare).

Withdrawal symptoms usually start within 48 hours of delivery, but may 

be delayed for 7–14 days in a small number of cases. Experience in the 

US suggests that in cases where withdrawal is delayed it may be because 

methadone was being used in conjunction with illicit benzodiazepines and 

the infant is actually withdrawing from the benzodiazepines.

Supportive treatment of neonatal withdrawal syndrome involves mini-

mizing environmental stimuli and enhancing the baby’s comfort and 

may include: soothing by holding close to the body or swaddling, keeping 

nostrils and mouth clear of secretions, use of a dummy to relieve increased 

sucking urge, and frequent small feeds.

Treatment with opioids should be considered for infants who exhibit 

severe withdrawal symptoms. Indications for treatment include: seizure, 

weight loss due to poor feeding, diarrhea, vomiting and dehydration, poor 

sleep, and fever.

Treatment should be based on the severity of the withdrawal signs. Use 

of the Finnegan Screening Instrument is recommended. Treatment should 

be commenced when the score is 9 or more on two consecutive observa-

tions. Improvement should be monitored using scores on the screening 

tool. Specialist advice should be sought. Treatment with opioids may 
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depress respiration and should be used with extreme caution. Options to 

be considered include:

• morphine oral preparation – 2 mg/ml morphine dilution which can be 

further diluted if necessary

• tincture of opium – 0.4 mg/ml dilution

• paregoric (camphorated tincture of opium)

• methadone.

Treatment with opioids should be used with extreme caution. It is recom-

mended that neonatal care be managed in collaboration with a specialist 

obstetric or pediatric service which is experienced in the management of 

babies born to drug-dependent mothers.

Polydrug use

Polydrug use is prevalent among opioid users. One in 5 patients seeking 

MMT are likely also to be dependent on benzodiazepines, 1 in 20 are likely 

to be alcohol dependent, and high percentages of patients are likely to be 

using benzodiazepines or alcohol at hazardous or harmful levels.

Patients at high risk from polydrug use frequently present intoxicated 

or with signs of benzodiazepine or alcohol withdrawal, and regularly use 

other drugs at levels above normal therapeutic doses. It is recommended 

that specialist advice be sought when treating patients at high risk from 

polydrug use, especially where sedatives are involved.

Benzodiazepine users exhibit overall patterns of increased risk and poorer 

psychological functioning than other patients. Benzodiazepine injection 

is associated with vascular damage as well as mortality. Over the years, 

injection of the gel capsule formulation of temazepam has been reported to 

lead to limb amputations. This formulation was withdrawn in Australia in 

March 2004 due to increased abuse and intentional misuse. Advise patients 

about the interactions of benzodiazepines and methadone. Caution should 

be exercised in prescribing benzodiazepines for patients in MMT. The clini-

cal supervision of patients receiving maintenance benzodiazepines must be 

of the same standard as that provided for MMT.
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HIV

Methadone treatment programs should ensure that HIV-positive patients 

have access to specialist HIV medical care so that the patient’s overall 

health may be monitored and appropriate treatment provided as required.

In general, patients who are HIV positive are able to comply with the 

requirements and conditions of the program, however the medical, psycho-

logical, and social implications of HIV infection may necessitate the pro-

vision of additional services. Methadone doses must be monitored due to 

the potential for interactions between methadone and HIV medications 

and the effects of related illnesses. Higher methadone doses may be 

necessary if HIV medications increase methadone metabolism.

Flexibility in dosing arrangements may be needed if patients are unable 

to attend for daily dosing due to illness. This may need to be negotiated 

with the responsible jurisdictional authority. Options include collection 

of daily methadone dose by a responsible adult, home deliveries, and 

take-away doses.

In the terminal stages of HIV/AIDS, methadone service providers may 

need to work with hospice services in managing methadone treatment and 

AIDS-linked conditions.

Hepatitis B and C

Hepatitis B

Hepatitis B vaccinations are recommended to all patients on the metha-

done program who are found to have no immunity to the hepatitis B virus. 

Patients who are acutely infected or who are chronic carriers of hepatitis B 

should be referred to a gastroenterologist for specialist assessment and 

follow-up.

Hepatitis C

A high percentage of patients entering methadone programs will be hepatitis 

C antibody positive. Patients should be managed in accordance with the 

RACGP supplement Hepatitis C. A management guide for general practitioners3 

and the RACGP Australian Family Physician Hepatitis C update.4
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Patients who are hepatitis C antibody positive but who have three 

normal serum alanine aminotransferase (ALT) and aspartate aminotrans-

ferase (AST) results over 6 months should have liver function tests repeated 

at 6-monthly intervals and a hepatitis C polymerase chain reaction test at 

12 months. If the patient has three abnormal serum aminotransferase 

results over 6 months, a referral to a gastroenterologist or liver clinic for 

specialist assessment and shared care is indicated.

Impaired liver function

Patients with chronic liver disease on long-term methadone maintenance 

generally do not need dose alterations but abrupt changes in liver function 

might necessitate substantial dose adjustments.

Psychiatric comorbidity

Many opioid users exhibit symptoms of anxiety and depression at the 

time of presentation for treatment. Most, but not all studies link psy-

chiatric distress to poorer treatment outcome. Multiple studies have 

indicated that MMT can reduce levels of psychiatric distress, with improve-

ment apparent within weeks of commencement of treatment. After stabili-

zation on methadone, all patients need to be rescreened for psychiatric 

disorders. A careful and detailed mental state examination will usually 

suffice.

Psychotherapy as an adjunct to MMT may benefit patients with medium 

and high levels of psychiatric problems, but for those with low-severity 

psychiatric problems the addition of psychotherapy offers no advantage. 

Depression has been found to predict poor psycho-social functioning 

and to increase the risk of relapse to heroin use in the event of life crises. 

Evidence of the effectiveness of antidepressants as adjuncts to MMT is 

equivocal, with only a few studies demonstrating favorable effects on 

mood. One Australian cohort study found antidepressant use was 

associated with higher levels of polydrug use, poorer health and higher 

levels of psychiatric distress, and a greater risk of heroin overdose. 

The excess risk of overdose was specifically associated with tricyclic 

antidepressants.
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Introduction

Buprenorphine in sublingual tablet form (Subutex®) is registered in 

Australia for the management of opioid dependence including mainte-

nance and detoxification, within a framework of medical, social, and 

psychological treatment. This preparation is effective both in the long 

term, as a maintenance treatment program, and in the short term as part 

of a heroin withdrawal program. To assist in the safe and effective 

implementation of buprenorphine treatment in Australia, the following 

national guidelines were commissioned by the Commonwealth Depart-

ment of Health and Aged Care under the auspices of the National Expert 

Advisory Committee on Illicit Drugs (NEACID).
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These guidelines cover both the maintenance and withdrawal programs 

using buprenorphine. Section 1 explains the clinical pharmacology of 

buprenorphine; Section 2 covers the commencement of treatment with 

buprenorphine; Section 5, complications and adverse events; and Section 6 

prescribing and dispensing issues. In each of these sections, both 

maintenance and withdrawal programs are covered. In Sections 3 and 4, 

however, guidelines and procedures are set out separately for each program 

with maintenance treatment addressed in Section 3, and withdrawal 

programs in Section 4.

This set of guidelines has been developed through a consensus process 

by a working party of senior Australian clinicians and researchers with 

experience in the use of buprenorphine in a variety of jurisdictions. The 

original draft of the maintenance guidelines for this project was developed 

as part of the Buprenorphine Implementation Trial by the Turning Point 

Alcohol and Drug Centre. The Clinical Guidelines for the Buprenorphine 

Implementation Trial were piloted by over 20 medical practitioners, both 

specialists and general practitioners, and 30 pharmacies involved in 

delivering buprenorphine maintenance treatment. In addition to the 

patients, doctors, pharmacists, and researchers participants of the 

Buprenorphine Implementation Trial, the following individuals have 

contributed to the development of these clinical guidelines: In the USA: 

Paul Fudala, Alice Huber, Ed Johnson, Surita Lao, Walter Ling, Laura 

McNicholas, Boris Meandzija, Charles O’Brien, Richard Rawson, Richard 

Schottenfeld, and George Woody. In France: Marc Auricombe. In the UK: 

Fergus Law, Judith Myles, David Nutt, Chris Chapleo, and Don Walter. 

And in Australia: Louise Rushworth, Reckitt Benkizer; Gabriele Bammer, 

National Centre for Population Health and Epidemiology; Adrian Dunlop, 

Nadine Ezard, Alan Gisbjers, Sandra Hocking, Jozica Kutin, Paul Murray, 

and Greg Whelan.

The guidelines have been endorsed by the Royal Australian College of 

General Practitioners, the Royal Australian College of Physicians, and the 

Australian Professional Society on Alcohol and other Drugs.

The contribution of Ms Elizabeth Vorrath, Medical Editor, in 

ensuring that the guidelines are clear and easy to read is gratefully 

acknowledged.
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Clinical pharmacology

General information

What is buprenorphine?

Buprenorphine is a derivative of the morphine alkaloid thebaine, and is a 

partial opioid agonist at the µ opioid receptors in the nervous system. It is 

also an opioid receptor antagonist at the κ opioid receptors. It has low 

intrinsic agonist activity, only partially activating µ opioid receptors, thus 

producing a milder, less euphoric, and less sedating effect than full opioid 

agonists such as heroin, morphine, and methadone. Nevertheless, its 

activity is usually sufficient to diminish cravings for heroin, and prevent or 

alleviate opioid withdrawal in dependent heroin users. Buprenorphine 

also has a high affinity for µ  opioid receptors, binding more tightly to 

these receptors than full opioid agonists. It therefore reduces the impact of 

additional heroin or other opioid use, by preventing the opioid from 

occupying these receptors. By its dual effects of producing opioid responses 

while blocking the effects of additional heroin use, buprenorphine reduces 

the self-administration of heroin.

What form does it come in?

The buprenorphine product registered in Australia for treating opioid 

dependence is Subutex®, a sublingual tablet preparation of buprenorphine 

hydrochloride in 0.4, 2, and 8 mg strengths. Buprenorphine is also 

registered in Australia for the management of short-term relief of moderate 

to severe pain, including post-operative and terminal and chronic pain, 

as Temgesic® sublingual tablets and ampoules for intramuscular or 

subcutaneous injection. Sublingual buprenorphine tablets have approxi-

mately 30–35% of the bioavailability of intravenous buprenorphine 

preparations. Buprenorphine undergoes extensive first-pass metabolism 

when taken orally.

How is it metabolized?

Peak plasma concentrations are achieved 1–2 hours after sublingual 

administration. Buprenorphine has a distribution half-life of 2–5 hours. It 

is principally metabolized by two hepatic pathways: conjugation with 
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glucuronic acid and N-dealkylation. The metabolites are excreted in the 

biliary system, with enterohepatic cycling of buprenorphine and its metab-

olites. Most of the drug is excreted in the feces and urine.

Buprenorphine has an elimination half-life of 24–37 hours. It is long 

acting, relative to the dose administered. Peak clinical effects occur 

1–4 hours after sublingual administration, with continued effects for up to 

12 hours at low doses (2 mg), but as long as 48–72 hours at higher doses 

(16 or 32 mg). The extended duration of action of buprenorphine is 

thought to relate to three factors: a very high affinity for opioid µ receptors 

(once bound to these receptors it is dislodged only slowly); a high 

lipophilicity (low levels of buprenorphine are released slowly from fat 

stores, particularly with chronic dosing); and reabsorption of buprenor-

phine after intestinal hydrolysis of the conjugated metabolite.

The prolonged duration of effect at high doses enables alternate-day, and 

even 3 days a week dispensing regimens.

The majority of early studies with sublingual buprenorphine used a 

liquid solution of buprenorphine in 30% aqueous ethanol, with a 

bioavailability of approximately 40% of subcutaneous preparations. The 

commercial sublingual tablet preparation of buprenorphine (Subutex®) is 

reported as having 50–80% of the bioavailability of the ethanol solution.1 

In practice, sublingual tablet doses should be approximately 50% greater 

than sublingual solution doses referred to in earlier research studies; for 

example, an 8 mg sublingual solution corresponds approximately to a 

12 mg sublingual tablet.

Buprenorphine also exhibits antagonist effects at the κ opioid receptor. 

The role of these receptors in humans is still poorly understood, but excess 

endogenous κ agonist activity appears to be implicated in both affective 

and psychotic conditions. Buprenorphine’s antagonist effects at the κ  
receptor are thought to produce antidepressant and antipsychotic effects in 

some people. However, as further research is needed into these effects, 

buprenorphine is not currently indicated for these conditions.

Withdrawal syndrome from buprenorphine

Its partial agonist properties, along with its slow dissociation from opioid 

receptors, are thought to explain why opioid withdrawal syndrome is 

milder with the cessation of buprenorphine treatment, than with heroin, 

morphine, or methadone.



394 Pharmacotherapies for the treatment of opioid dependence

Typically, the withdrawal syndrome following the abrupt cessation of 

long-term buprenorphine treatment emerges within 3 to 5 days of the last 

dose, and mild withdrawal features continue for up to several weeks. 

Treatment with opioid antagonists such as naltrexone can be commenced 

within days of the cessation of low-dose buprenorphine treatment without 

precipitating severe opioid withdrawal. This enables patients to transfer 

promptly to naltrexone treatment, and avoid relapse and treatment 

drop-out. By contrast, naltrexone is not usually started until 10 to 14 days 

after the cessation of methadone.

Safety and side-effects

Dose–response studies show that, because of its ceiling effects, high doses 

of 16 mg daily or more do not result in substantially greater peak opioid 

effects than lower doses of 8 or 12 mg. Doses many times greater than 

normal therapeutic doses appear to be well tolerated, and rarely result in 

clinically significant respiratory depression, even in non-opioid-tolerant 

individuals.

The safety of buprenorphine mixed with high doses of other sedative 

drugs, such as alcohol or benzodiazepines, is still unclear with several 

deaths having been reported. Naloxone is of limited use in resuscitating 

individuals who have overdosed on high doses of buprenorphine.

Precaution should be exercised when buprenorphine is administered 

concomitantly with CYP3A4 inhibitors such as protease inhibitors, some 

drugs in the class of azole antimycotics such as ketoconazole, or calcium 

channel antagonists such as nifedipine and macrolide antibiotics as this 

may lead to increased plasma concentrations of buprenorphine.

The side-effects of buprenorphine are similar to those of other opioids, 

the most common being constipation, disturbed sleep, drowsiness, 

sweating, headaches, and nausea.

Many patients report less sedation on buprenorphine than on metha-

done. Like all opioid medications, buprenorphine may affect the capacity 

of patients to drive or operate machinery during the early stages of treat-

ment or following dose increases. It appears to have minimal impact on 

hepatic function, although its effects in very high doses remain unclear.

Under certain circumstances, buprenorphine may precipitate opioid 

withdrawal symptoms 1–4 hours after the first dose. It has a higher affinity 

and lower intrinsic activity than agonists such as methadone, morphine, or 
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heroin. Consequently, buprenorphine displaces agonists from opioid 

receptors and in the short term may not produce sufficient agonist effects 

to compensate for the displaced methadone or heroin, producing opioid 

withdrawal as the buprenorphine reaches its peak effects about 1 to 4 hours 

after initial administration. The phenomenon of precipitated withdrawal 

has particular clinical relevance during the induction of heroin users and 

methadone patients.

Drug interactions

The principal drug interactions of buprenorphine relate to its opioid 

activity. Buprenorphine exerts additive sedative effects when used in 

conjunction with other sedating medications. These include other 

opioids, benzodiazepines, alcohol, tricyclic antidepressants, sedating 

antihistamines, and major tranquilizers. A number of deaths have 

been reported involving the combination of buprenorphine with 

benzodiazepines and other sedatives.

Buprenorphine has higher affinity for µ opioid receptors than the opioid 

antagonists. In the event of overdose with buprenorphine, very high doses 

of naloxone of between 10 and 35 mg are required to reverse its effects. 

Naltrexone can precipitate a delayed withdrawal reaction in patients on 

buprenorphine.

Buprenorphine exerts a degree of blockade to the effects of full agonist 

opioids, which may complicate the use of additional opioids for analgesia. 

The initial dose of buprenorphine can precipitate opioid withdrawal in 

patients with high levels of neuroadaptation to full opioid agonists.

Buprenorphine is metabolized by the hepatic microsomal CYP3A4 

enzyme system. While current evidence is inconclusive, it is thought that 

the concurrent use of medications which induce or inhibit microsomal 

enzyme activity will have minimal clinical impact on buprenorphine 

dosing requirements.

Entry into buprenorphine treatment

Suitability for treatment with buprenorphine

The following guidelines should be taken into account when considering 

a person’s suitability for treatment with buprenorphine in either the 

maintenance or the withdrawal program.
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Buprenorphine treatment is only indicated for those who are opioid 

dependent.

Diagnostic definition of opioid dependence (DSM-IV)

‘A maladaptive pattern of substance use leading to clinically significant 

impairment or distress as manifested by three or more of the following, 

occurring at any time in the same 12 month period.’

Tolerance•  as defined by either a need for markedly increased 

amounts of opioids to achieve intoxication or desired effect, or a 

markedly diminished effect with continued use of the same amount of 

opioids.

• Withdrawal as manifested by either the characteristic withdrawal 

syndrome for opioids, or opioids, or a closely related substance, being 

taken to relieve or avoid withdrawal symptoms.

• Opioids often taken in larger amounts or over longer period than 

intended.

• A persistent desire or unsuccessful attempts to cut down or control 

opioid use.

• A great deal of time regularly spent in activities necessary to obtain 

opioids, use opioids, or recover from their effects.

• Important social, occupational, or recreational activities given up or 

reduced because of opioid use.

• The opioid use continued, despite knowledge of having a persistent or 

recurrent physical or psychological problem that is likely to have been 

caused or exacerbated by opioids.

Neuroadaptation to opioids

Evidence of neuroadaptation or physical dependence includes tolerance 

of the opioid and onset of withdrawal syndrome on stopping or 

decreasing use.

Neuroadaptation is not a prerequisite for the diagnosis of drug 

dependence. However, in the absence of neuroadaptation, the prescribing 

medical practitioner must clearly demonstrate potential benefits to 

the individual’s health and well-being that outweigh the potential 
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disadvantages of buprenorphine treatment, and alternative treatment 

options should be carefully considered.

The patient must be at least 18 years of age. The prescribing doctor 

should seek a second or specialist opinion before treating anyone 

under 18 years of age. While buprenorphine has been registered for 

administration to people aged 16 and over, caution should be 

exercised in prescribing a drug of dependence for anyone in the 16–17 age 

group.

The patient must be able to provide proof of identity – a requirement 

for treatment with any S8 medication.

The patient must also be capable of giving informed consent to 

treatment with buprenorphine.

Contraindications

Anyone with known hypersensitivity and/or severe side-effects from 

previous exposure to buprenorphine is ineligible for buprenorphine 

treatment.

Pregnant women and nursing mothers are also ineligible at this stage, as 

there is insufficient evidence that buprenorphine is safe for either the 

developing fetus or the breastfed neonate, and there is evidence of harm 

in other species. Developmental toxicity studies of buprenorphine in 

pregnant rats and rabbits have shown fetotoxicity, including post-

implantation loss, and decreased post-natal survival with no evidence of 

teratogenicity. The described effects occurred at systemic exposures 

similar to the maximum anticipated human dose of 32 mg/day. In addi-

tion, maternal oral administration at high doses of 80 mg/kg/day during 

gestation and lactation resulted in a slight delay in the development of 

some neurologic functions in neonatal rats. In humans there is currently 

not sufficient data to evaluate potential teratogenic or fetotoxic effects 

of buprenorphine in pregnancy. However, high doses even for short 

durations may induce respiratory depression in neonates. During the 

last 3 months of pregnancy, chronic use of buprenorphine may be 

responsible for a withdrawal syndrome in neonates.

Animal studies indicate buprenorphine has the potential to inhibit 

lactation. Buprenorphine passes into the mother’s milk, therefore 
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breastfeeding while using buprenorphine is contraindicated until its safety 

has been fully established.

Severe respiratory or hepatic insufficiency is also a contraindication for 

buprenorphine treatment.

Precautions

Particular caution should be exercised when assessing the suitability of 

buprenorphine treatment for anyone with any of the following clinical 

conditions.

All opioid substitution treatments should be approached with caution in 

individuals using other drugs, particularly sedative drugs such as alcohol, 

benzodiazepines, or antidepressants. Particular emphasis should be 

given to assessing the level of neuroadaptation to opioids, the likelihood of 

continued use of other sedative drugs, and overdose risk.

Buprenorphine is an opioid medication and caution should be exercised 

in using it in patients with recent head injury, increased intracranial 

pressure, or acute abdominal conditions.

Buprenorphine, like other opioids, should be used with caution in 

patients with chronic obstructive airways disease or cor pulmonale, and in 

individuals with a substantially decreased respiratory reserve, pre-existing 

respiratory depression, hypoxia, or hypercapnea. In such patients, even 

normally safe therapeutic doses of opioids may decrease respiratory drive 

whilst simultaneously increasing airways resistance to the point of apnea.

Caution needs to be taken in considering buprenorphine treatment 

for people with clinically significant hepatic failure. Severe hepatic disease 

may alter the hepatic metabolism of the medication. However, the presence 

of elevated enzyme levels on liver function testing, in the absence of clinical 

evidence of liver failure, does not exclude someone from treatment with 

buprenorphine.

Opioids should only be given with caution, and at a reduced initial 

dose, to patients with any of the following conditions: advanced age or 

debilitation; prostatic hypertrophy or urethral stricture; pre-existing 

diabetes mellitus or a predisposition to it, with the possibility of increases 

in serum glucose on buprenorphine; and severe renal disease.

Opioid substitution treatment should not be initiated in anyone with 

acute psychosis, severe depression, or other psychiatric conditions which 
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severely compromise the capacity to give informed consent. The first prior-

ity should be an attempt to manage and stabilize the psychiatric condition. 

People at moderate or high risk of suicide should not be commenced on 

buprenorphine without adequate supervision, and specialist advice should 

be sought.

Buprenorphine may be used as an analgesic in the management of 

acute and chronic pain conditions, but at much lower doses than for 

heroin dependence. Ideally, chronic pain is best managed under the super-

vision of a specialist multidisciplinary team, and appropriate referral or 

consultation should be considered.

Buprenorphine may cause difficulties in transferring from methadone 

by precipitating withdrawal. This is most likely to occur in patients 

on high doses of methadone, and attempts to reduce the methadone 

dose to below 60 mg, and preferably below 40 mg, should be made 

before initiating buprenorphine. Methadone patients who relapse 

into regular heroin use following the reduction of their methadone 

dose are likely to find transition to buprenorphine difficult, if not 

unachievable.

Assessment procedures

A careful assessment should be conducted at the outset of buprenorphine 

treatment. It is recommended that the patient history include: heroin 

and other opioid use including quantity and frequency, duration, route of 

administration, when last used, and features and severity of dependence; 

use of other drugs including benzodiazepines, alcohol, cannabis, and 

psychostimulants; participation in high-risk drug behaviors; history of 

prior attempts at treatment; social circumstance including home 

environment, social supports, employment, and barriers to change; 

medical and psychiatric history, with particular attention to unstable 

or active conditions which might potentially complicate treatment; 

pregnancy and contraception; motivations and goals for treatment.

The examination should include: vital signs – blood pressure, pulse, and 

respiratory rate; evidence of intoxication or withdrawal from heroin or 

other drugs; and evidence of complications of injecting drug use, including 

injection site problems, hepatic disease, lymphadenopathy, and systemic 

infections.
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Urinary drug screens can be helpful in clarifying or confirming an unclear 

drug use history. However, delays in getting the results of routine urine 

tests often limit their usefulness at initial assessment.

Liver function tests and viral serology (HIV, hepatitis B and C) should be 

considered at some stage with appropriate pre- and post-test counseling. 

This is advisable after stabilization, when the patient is better able to 

understand the significance and consequences of testing.

A comprehensive assessment for buprenorphine treatment can rarely be 

completed at the initial appointment, and generally needs to be conducted 

over several sessions. Initially, clinicians should target key issues important 

in the selection and initiation of treatment, and assess indications, con-

traindications, and precautions. Referral or consultation with a specialist is 

recommended for patients with complex presentations.

Informed consent and patient literature

The participation of an informed patient in the clinical decision-

making process is important in the treatment of all opioid dependence. It 

is particularly important when incorporating opioid medications – such as 

buprenorphine or methadone – as part of the treatment plan. In consider-

ing the commencement of buprenorphine for maintenance or withdrawal 

treatment, the service provider should also explore alternative treatment 

options with the patient, including alternative approaches to withdrawal 

or substitution maintenance treatment, self-help, residential rehabilitation 

programs, counseling, and naltrexone.

All patients commencing treatment with buprenorphine must give their 

informed consent to treatment. This process requires fully informed 

patients and their opportunity to discuss with the service provider the 

following topics: what is buprenorphine and how does it work; duration 

of treatment; cost and associated ‘routines’ including urine testing, take-

aways, and transfers; known side-effects; pregnancy and contraception 

issues; dangers of additional drug use and overdose; potential impact on 

driving and employment; and the conditions of involuntary discharge.

Specific patient literature should be provided prior to the commence-

ment of treatment. It is recommended that consent be documented and 

that patients be given their own copies of the documents they have 

signed.
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Permits and registration of patients

Buprenorphine is registered as a Schedule 8 medication in Australia. Each 

jurisdiction is responsible for a system of authorizing medical practitioners 

to prescribe buprenorphine to a particular patient.

Guidelines for maintenance treatment

Selecting maintenance pharmacotherapies

Current evidence suggests that key treatment outcomes for maintenance 

buprenorphine and methadone treatment are comparable under optimal 

treatment conditions. Whilst there is no evidence of the greater efficacy of 

one treatment over the other, patients or clinicians may develop personal 

preferences.

Ultimately, the continued use of a medication should depend on its 

ability to meet the aims and objectives of treatment. This requires the 

identification of treatment goals by the patient and the individual 

service provider, and decisions about how the treatment outcomes will be 

assessed.

Where these goals are not being met, a review of treatment strategies 

should occur, including: the role of psychosocial interventions; levels of 

supervision, monitoring, and review; dose of a substitution opioid; the role 

of adjuvant interventions; and a review of alternative opioid pharmaco-

therapies. For example, patients who cannot stabilize their continued use 

of heroin, even on high doses of buprenorphine, may be better suited to 

high doses of an agonist treatment such as methadone.

There may be considerable pharmacokinetic and pharmacodynamic 

differences between individuals in their response to different opioid 

substitution pharmacotherapies.

Individuals experiencing significant side-effects from one opioid 

medication may benefit from treatment with an alternative medication. In 

particular, buprenorphine may be preferred by individuals complaining 

of continued sedation under methadone.

Logistics of participating in treatment may be an important consider-

ation, including issues such as ease of access for participants, frequency of 

dispensing, convenient location of treatment services and the costs to 

patients, service providers, and funding bodies. Once stabilized on a daily 



402 Pharmacotherapies for the treatment of opioid dependence

dosing regimen, the majority of patients on buprenorphine will be able to 

switch to an alternate-day, or three times a week dosing regimen. This 

should be more convenient for patients and reduce the need for regular 

take-away doses. Not all patients will be comfortable on alternate-day 

buprenorphine dosing, and may require daily doses.

A limiting factor for many patients considering maintenance treatment 

is the problem of dependence on the maintenance opioid. As it is only a 

partial agonist and dissociates slowly from receptors, buprenorphine 

appears to have a milder withdrawal syndrome than methadone. Neverthe-

less, current research indicates that relapse rates to heroin use are compa-

rable for patients discontinuing maintenance treatment from either 

opioid.

Expectations of any medication may impact seriously on its perceived 

outcomes. The introduction of new pharmacotherapies for heroin depen-

dence may give rise to unrealistic expectations in patients, their families, 

and even service providers.

Some patients require high doses of methadone to stabilize their heroin 

use, and a marked reduction can cause a relapse to regular heroin use. 

For patients who cannot reduce below high doses of 60 mg of methadone 

without becoming destabilized, transfer to buprenorphine should not be 

recommended unless it is part of a broader plan of gradual withdrawal 

from maintenance substitution treatment.

Induction to buprenorphine treatment

Commencing buprenorphine from heroin use

There are a number of factors which must be taken into consideration 

when considering the initial dose of buprenorphine. Patients with a low 

degree of neuroadaptation or tolerance to opioids should be commenced 

on a dose of 2 or 4 mg. In instances where the medical practitioner is 

uncertain of the degree of neuroadaptation, the patient should be com-

menced on a dose of 4 mg. Patients with high levels of neuroadaptation 

should commence on 6 or 8 mg.

Patients experiencing considerable opioid withdrawal at the time of 

the first dose require higher doses of buprenorphine to alleviate 

withdrawal symptoms. Patients with little or no indication of opioid 
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withdrawal at the time of the first dose should be prescribed a lower dose, 

or be asked to return for treatment at a later time.

If there is a high perceived likelihood of concurrent drug abuse, 

including alcohol consumption, unauthorized use of prescription sedative 

drugs, particularly benzodiazepines, or illicit drug use, lower doses of 

buprenorphine should be prescribed, with frequent reviews.

Concurrent medical conditions, particularly impaired hepatic function, 

and interactions with other medications warrant the use of lower initial 

doses of buprenorphine with regular monitoring.

Care should be taken by prescribing clinicians, pharmacists, and 

nursing staff not to administer the first dose to a patient within 6 hours of 

heroin use, or intoxicated on opioids, as the patient may experience opioid 

withdrawal as the buprenorphine displaces the opioid from the opioid 

receptors. Buprenorphine precipitated withdrawal typically begins 1 to 4 

hours after the first buprenorphine dose, is generally mild to moderate 

in severity, and lasts for up to 12 hours. If this happens, patients may 

require symptomatic withdrawal medication, and should be directed to see 

their doctor.

Subsequent doses of buprenorphine commencing the following day 

should result in light or minimal withdrawal discomfort if the patient has 

not used heroin during the intervening period. Patients who continue to 

use heroin between their first and second doses of buprenorphine may 

have difficulty stabilizing on the treatment, with ongoing features of opi-

oid withdrawal. If so, patients should be advised to cease heroin use at least 

6 hours prior to the next dose of buprenorphine.

Transferring from methadone maintenance treatment

Buprenorphine has a higher affinity for µ opioid receptors than 

methadone, but is a weaker agonist at these receptors. When methadone 

patients take a dose of buprenorphine, the methadone is displaced 

from the µ opioid receptors by buprenorphine. Patients on low doses of 

methadone, that is, less than 30 mg, generally tolerate this transition with 

minimal discomfort. However, patients on higher doses of methadone 

may find the replacement of methadone with buprenorphine precipitates 

transient opioid withdrawal.
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This has a number of clinical implications. Wherever possible, patients 

in methadone treatment should have their methadone dose reduced 

and stabilized on this low dose prior to transferring to buprenorphine, in 

order to minimize any opioid withdrawal features. Table 12.1 describes 

key factors in the development of precipitated withdrawal.

Transferring to buprenorphine from doses of methadone 
of 40 mg or less

Wherever possible, patients should be on a methadone dose of less than 

40 mg, and preferably 30 mg or less, for at least one week prior to receiving 

their first dose of buprenorphine. Indeed, it is preferable for patients to be 

experiencing a mild degree of methadone withdrawal prior to converting 

to buprenorphine. For many patients, the optimal methadone dose prior to 

transferring to buprenorphine may be below 30 mg of methadone.

Table 12.2 lists the conversion rates that should be used when converting 

from low-dose methadone to sublingual buprenorphine.

The likelihood of precipitating withdrawal on commencing buprenor-

phine is reduced as the time interval between the last methadone dose 

and the first buprenorphine dose increases. A precipitated withdrawal may 

be avoided by ensuring the last dose of methadone is taken early in 

the morning, and the first dose of buprenorphine is taken late the 

following day.

Features of a precipitated withdrawal following the first dose of buprenor-

phine are typically mild to moderate in severity, which can distress the 

unprepared patient. Symptoms commence 1 to 4 hours after the first 

buprenorphine dose and last for up to 12 hours before subsiding. Patients 

experiencing discomfort may attend the prescribing doctor later in the day 

and require symptomatic withdrawal medication such as clonidine 100 µg 

3 to 4 hourly. Subsequent doses of buprenorphine on the following day are 

less likely to precipitate withdrawal symptoms.

Transferring to buprenorphine from doses of methadone greater 
than 40 mg

Most patients in methadone treatment require maintenance doses of 

greater than 40 mg of methadone to achieve abstinence from heroin, and 
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Table 12.1 

Factor Discussion Recommended strategy

Dose of 

methadone

Doses greater than 30 mg of 

methadone are more often 

associated with precipitated 

withdrawal. In general, the higher 

the methadone dose, the more 

severe the withdrawal experienced

Attempt transfer from 

low dose of methadone 

(<40 mg where possible). 

Patients on >60 mg 

methadone should not 

attempt transfer

Time between 

last methadone 

dose and first 

buprenorphine 

dose

Buprenorphine should not be taken 

within 24 hours of last methadone 

dose. Increasing the interval between 

last dose of methadone and first 

dose of buprenorphine reduces the 

incidence and severity of precipitated 

withdrawal

Cease methadone and 

delay first dose of 

buprenorphine until 

patient is experiencing 

features of methadone 

withdrawal

Dose of 

buprenorphine

Very low doses of buprenorphine 

(e.g. 2 mg) are generally inadequate 

to substitute for methadone (unless 

the methadone dose is very low). 

High first doses of buprenorphine 

(e.g. 8 mg or more) are more likely 

to precipitate withdrawal, as there is 

greater displacement of methadone 

from the receptors. This is a common 

mistake by inexperienced 

practitioners 

First dose of 

buprenorphine should 

generally be 4 mg, with 

review of the patient 

2 to 4 hours later (or 

early the following day)

Patient 

expectancy

Patients who are not prepared for 

the possibility of precipitated 

withdrawal are more likely to be 

distressed and confused by its onset, 

with potential negative 

consequences such as treatment 

drop-out or abuse of other 

medications

Inform patients and 

carers fully. Provide 

written information. 

Prepare a contingency 

management plan for 

severe symptoms

Use of other 

medications

Symptomatic medication like 

clonidine can be useful in relieving 

any precipitated withdrawal

Prescribe and dispense 

in accordance with a 

management plan
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are unable to reduce their dose of methadone to 40 mg or less without 

considerable withdrawal discomfort or relapse to heroin use. As it may be 

difficult to get these patients’ doses of methadone below 40 mg, transfer to 

buprenorphine may need to be considered at higher methadone doses, 

with the inherent risks associated with such a procedure explained 

fully to the patient. It is possible to transfer to buprenorphine from 

methadone doses of 40–60 mg for those patients who choose to do so.

The general principle is to cease methadone dosing, and delay the 

initiation of buprenorphine treatment until the patient experiences 

significant, observable features of opioid withdrawal. This generally 

means that buprenorphine is not commenced until 48 to 96 hours 

after the last dose of methadone. Patients should be warned that the use of 

heroin or other opioids at this stage increases the likelihood of a difficult 

initiation to buprenorphine. Symptomatic withdrawal medication may be 

prescribed to ease the discomfort of methadone withdrawal, although 

the quantities of medications, such as benzodiazepines or clonidine, should 

be limited. Medications containing codeine or d-propoxyphene should be 

avoided.

Patients should have the possibility of precipitated withdrawal explained, 

as well as the relevant strategies for dealing with its symptoms. Transfer 

should be organized for a time when the patient has no significant work or 

other commitments, and the doctor is available for review.

Patients should be reviewed by their prescriber immediately prior 

to commencing buprenorphine, to ensure they are indeed in opioid 

withdrawal.

After the first dose of buprenorphine, the patient should be reviewed by 

a medical practitioner within 3 to 4 hours. If the patient is experiencing no 

increase in withdrawal severity, either subjectively or objectively, a 

Table 12.2 

Last oral methadone dose (mg) Initial buprenorphine 

dose (mg) 

Day 2 buprenorphine 

dose (mg) 

20–40 4 6–8 

10–20 4 4–8 

1–10 2 2–4 
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further 2 or 4 mg of buprenorphine can be given. If the patient is 

experiencing a worsening of withdrawal, do not give any further doses 

of buprenorphine that day. Symptomatic withdrawal medication may 

be required for the rest of the day, such as clonidine 100 µg 3 to 4 hourly. 

Peak withdrawal discomfort is generally experienced during the first day of 

buprenorphine treatment.

The patients should also be reviewed by their prescriber prior to 

buprenorphine dosing on the second day. Buprenorphine can generally be 

increased to 6 or 8 mg. Subject to the outcomes of review of the patient by 

their prescriber, further increases in buprenorphine dose are possible on 

subsequent days. Patients may feel uncomfortable during their first week 

on buprenorphine.

Summary of proposed procedures for medium-dose methadone 
(40–60 mg) to buprenorphine transfer

• Prepare the patient for the transition to buprenorphine with 

information and organization of support, and communicate proposed 

changes with the pharmacist and/or other relevant staff.

• Cease methadone and delay administration of the first buprenorphine 

dose until the patient experiences significant withdrawal discomfort, 

which is generally 48 to 96 hours after last methadone dose. Symptom-

atic medication may be required.

• Administer the first dose of 4 mg buprenorphine in the morning or early 

afternoon.

• Review the patient 2 to 4 hours after their first buprenorphine dose. If 

withdrawal worsens following this first dose, provide symptomatic 

medication to manage opioid withdrawal for the remainder of the day. 

If there is no change in withdrawal, or an improvement following the 

first dose of buprenorphine, a further 2 to 4 mg dose can be dispensed 

that afternoon or evening.

• Review the patient prior to dosing on the following day. Titrate the 

dose of buprenorphine to 6 to 10 mg, according to the responses of the 

previous day.

• Review frequently and titrate the dose of buprenorphine until stable. 

Mild withdrawal and/or dysphoria may continue for 1 to 2 weeks after 

transfer.
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Stabilization

The optimal maintenance dose should be individualized according to the 

patient’s response to buprenorphine. Responses vary considerably and are 

influenced by the following factors: rates of absorption or metabolism of 

buprenorphine; levels of opioid neuroadaptation and dependence; 

experience of side-effects; and continued use of other drugs.

These variations require the clinician to titrate the buprenorphine dose 

to optimize treatment objectives.

Initial doses of buprenorphine can serve as ‘test doses’ to enable both the 

patient and the clinician to monitor responses to buprenorphine. For some 

individuals initial doses of buprenorphine may not be adequate to prevent 

withdrawal over the initial 24-hour period, while others may feel sedated 

or ‘drugged’ possibly due to additional drug use, or too high a dose of 

buprenorphine.

A steady state with buprenorphine can be achieved quickly, and the 

effects of a dose change should become apparent within 2 to 3 days. 

Consequently, dose levels of buprenorphine can be more rapidly titrated 

according to patient response than with methadone.

Regular patient review

Frequent reviews by the prescriber are required in the first few weeks to 

titrate the optimal doses of buprenorphine for the individual, to ensure a 

comprehensive assessment of the patient, and to discuss further treatment 

plans.

The prescribing doctor should review the patient two or three times a week 

until the patient is stabilized to ensure adequacy of dose, inquire about with-

drawal symptoms or side-effects, and to monitor any additional drug use.

Maintenance buprenorphine doses should be achieved within the 

first 1 or 2 weeks of treatment, subject to the patient’s additional use of 

heroin or other drugs.

The following minimal schedule of reviews is recommended for prescribing 

doctors or nominated health care professionals involved in management:

The day after the first dose of buprenorphine which enables the • 

prescriber to identify the onset of any precipitated withdrawal and the 

general adequacy of the first dose.
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• Every 2 to 4 days until the patient is stabilized.

• Every week for the following 4 to 6 weeks.

• Every 2 weeks during the next 6 to 8 weeks.

Monthly reviews thereafter, although the prescriber may extend reviews • 

to up to 3 months for stable patients.

Individuals with continuing high-risk patterns of drug use, or concomitant 

medical, psychiatric, or social problems, may require more frequent review. 

Increases in dose should be made only after review of the patient by the 

prescribing doctor.

Changes in buprenorphine dose

The dose–response curve of buprenorphine indicates that small 

increments have a greater impact at low doses, whereas at higher doses, 

larger increments in dose are required for a substantial change of effect. 

The following increments are proposed: below 16 mg buprenorphine, 

dose changes of 2 to 4 mg; and above 16 mg buprenorphine, dose changes 

of 4 to 8 mg.

Titrating the dose of buprenorphine

At each review, the buprenorphine dose should be titrated according to: 

features of intoxication or withdrawal over the preceding 24-hour period; 

cravings for heroin; additional drug use, and reasons for additional drug 

use; side-effects or other adverse events including intoxicated presentations 

or overdoses; adherence with dosing regimen; and patient satisfaction with 

buprenorphine dose and treatment.

Regular and high-risk use of heroin

Stabilization with prescribed opioids is hard to achieve if the patient is in 

the habit of using additional opioids, as such use complicates the interpre-

tation of withdrawal or intoxication effects. In particular, patients who 

continue to use heroin during the first few doses of buprenorphine may 

experience difficulties in stabilizing on the new medication. The patient 

should be encouraged to make every effort to avoid heroin and any 

other opioid in the period prior to dosing to support their transition to 

buprenorphine treatment.
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Alternative regimen for rapid induction onto buprenorphine

Evidence from overseas trials indicates that a faster rate of induction 

may be safely undertaken and may reduce the risk of early drop-out from 

the maintenance program. The alternative regimen achieves maintenance 

doses within 2 to 3 days using the following dose increments:

day 1: 8 mg• 

• day 2: 16 mg

day 3: 24 mg.• 

Prescribers who undertake this regimen should review patients daily, 

looking particularly for signs and symptoms of toxicity such as nausea 

and dizziness. If there is evidence of toxicity, increases in dose should be 

slowed.

Maintenance dosing

Dose levels

Buprenorphine doses need to be individually titrated according to the 

patient’s response to treatment. Effective maintenance doses, resulting in 

reduced heroin use and improved treatment retention, are achieved 

with high buprenorphine doses in the range of 12 to 24 mg per day. 

Some patients may be satisfactorily maintained on daily doses of 8 to 

12 mg, while doses of 4 mg or less will be less effective in retaining 

patients in treatment or reducing heroin use. There is little evidence to 

suggest that daily doses higher than 24 mg will result in improved outcomes 

or effects, and little is known regarding the nature of adverse events at 

maintenance daily doses greater than 32 mg. The maximum daily dose of 

buprenorphine routinely recommended is 32 mg.

People wishing to reduce their use of heroin, or other opioids, can do so 

with increases in the substitution dose of buprenorphine, as higher doses 

of this substance produce more effective antagonist reactions, blocking the 

effects of additional heroin use. However, this only succeeds up to a point. 

Continued heroin use despite adequate daily doses of buprenorphine may 

indicate that the patient needs more intensive psychosocial interventions, 

and/or an alternative opioid substitution with methadone.
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Frequency of dosing: alternate-day and three times a week 
dosing regimens

Buprenorphine dosing begins on a daily basis. Most clinical studies 

with this therapy have examined daily dosing regimens, however recent 

work indicates that many patients stabilized on buprenorphine can be 

maintained on alternate-day dosing, some even on three times a week 

dosing, without experiencing features of intoxication or withdrawal. The 

convenience of reduced-frequency dosing should be considered for all 

patients found suitable for a trial of alternate-day dosing if they meet the 

following conditions: they have been on a stable dose of buprenorphine 

for at least 2 weeks; there is no high-risk drug use with frequent abuse of 

other sedatives including alcohol, benzodiazepines, heroin, or other 

opioids; there have been no intoxicated presentations to the pharmacy 

or medical practitioner; there is no recent history of overdose.

However, not all patients will be suited to an alternate-day, or three times 

a week, dispensing regimen, as some will experience increased cravings or 

features of withdrawal on the non-dosing days. Estimates suggest that 

about 15% of patients are more comfortable and more effectively 

maintained on daily, rather than alternate-day, dosing regimens. It is 

recommended that suitable patients be trialled for 2 weeks on an alternate- 

day dosing regimen of buprenorphine. If successful, the patient can then be 

trialled on a three times a week regimen. If a patient cannot be stabilized on 

such dosing regimens due to the onset of withdrawal, cravings, side-effects, 

or features of intoxication, they should be returned to a more frequent 

dosing regimen.

The alternate-day or four times a week regimen involves attending the 

pharmacy for dosing on alternate days, that is a dose every 48 hours, or 

attending four times a week for 3 × 48-hour doses and 1 × 24-hour dose, for 

example Monday, Tuesday, Thursday, and Saturday. The advantage of the 

four times a week dosing schedule is that the patient is on a regular atten-

dance each week, with less likelihood of attendance errors on the patient’s 

part and dosing errors by the pharmacist.

The dose dispensed for a 48-hour period is initially double that of the 

normal daily buprenorphine dose to a maximum of 32 mg dosed at a time. 

The patient should be reviewed following the first or second 48-hour 

dose, and the dose titrated according to the response. If the patient reports 
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features of intoxication from the buprenorphine within the first 

24 hours, the 48-hour dose should be reduced. If the patient reports that 

the dose does not prevent the onset of opioid withdrawal or cravings over 

a 48-hour period, then the 48-hour buprenorphine dose should be 

increased.

Some patients may tolerate three times a week dosing with buprenor-

phine, reducing the inconvenience and costs of treatment further. This 

should be attempted after a 2-week trial of 4 days a week dosing has been 

shown to be successful.

The recommended regimen for a 3-day dose is:

3-day dose • = 3 times the normal 24-hour dose if the 24-hour 

buprenorphine dose <12 mg;

3-day dose • = 32 mg when the 24 hour buprenorphine dose ≥ 12 mg.

The patient should be reviewed in the week following the first 72-hour 

dose, and the dose titrated accordingly. If a patient cannot be stabilized on 

a three times a week dosing regimen, the four times a week dosing regimen 

should be considered.

The recommended regimen for a 2-day dose is:

2-day dose • = 2 times the normal 24-hour dose if the 24-hour 

buprenorphine dose <16 mg

2-day dose • = 32 mg when the 24-hour buprenorphine dose ≥ 16 mg.

Some patients attempting alternate-day dosing may benefit from doses 

greater than 32 mg. However, there is limited evidence regarding the 

safety of higher doses, and buprenorphine is registered in Australia with a 

maximum recommended dose of 32 mg. Practitioners should be aware of 

the medicolegal implications of off-label prescribing before they prescribe 

doses of buprenorphine greater than 32 mg. Frequent clinical and hepatic 

monitoring is recommended under such circumstances.

Take-away doses

The take-away policy for buprenorphine will be determined by each 

jurisdiction. Take-away medication is not administered by the dispensing 

clinician, but given to the patient for administration at a later time.
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The benefits of take-away opioid doses include reinforcement of 

patient responsibility for their own treatment; enhancement of patient 

integration into the community by cutting time and travel costs associated 

with the treatment; support for patient retention by minimizing the 

inconvenience of regular attendance for doses; and a reduction in the 

inconvenience and cost of daily dispensing to the pharmacist.

Concerns regarding take-away doses of opioid medications include:

Possible overdose or accidental dose: take-aways increase the risk of • 

deliberate or accidental overdose by the patient or others, particularly 

children and other non-tolerant individuals.

• Injection of take-aways, resulting in overdose, damage to veins, or other 

health consequences.

• Doubtful or poor compliance: diversion to others, resulting in poor 

outcomes for the patient.

• Diversion of buprenorphine to heroin-dependent individuals or 

methadone maintenance patients and precipitation of withdrawal.

Negative ‘publicity’ over the treatment regimen.• 

The main issues regarding the safety of take-aways include the 

following:

Close monitoring by the provider is vital to discern which patients are • 

suitable for take-aways. This level of monitoring is not always achievable 

in community programs.

• Education of the patient is important regarding safe and responsible 

handling of the take-away doses.

Absence from pharmacy in patients ineligible for 
take-away doses

In circumstances where a patient is ineligible for buprenorphine take-

aways, having recently commenced treatment or persisting with high-risk 

drug use, and is unable to attend for dosing for 1 or 2 days, it is possible to 

organize a one-off supervised multiple dose of buprenorphine. In this way, 

the dose of buprenorphine can be doubled in circumstances where the 

patient is away from the pharmacy for 1 day, or increased by three times 

the daily dose to maximum of 32 mg where the patient cannot attend the 

pharmacy for 2 consecutive days.
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Ancillary interventions

People with a background of heroin dependence often have a range of 

social problems including financial, employment, parenting, legal, accom-

modation, and psychological difficulties such as anxiety and depression. 

The stability afforded by long-term substitution treatment provides an 

opportunity for these issues to be addressed. It is one of the key roles of 

treating clinicians to assist in this process, either as direct service providers, 

or as case managers referring the patient on to appropriate services for 

other areas of their lives.

There has been considerable debate over the role of counseling in 

maintenance substitution programs. The evidence from methadone treat-

ment studies suggests that counseling should be available to all patients, 

and that patients should be positively encouraged to avail themselves of 

counseling services. However, there is no real place for mandatory 

attendance at counseling sessions, and all ancillary services should be 

offered on the basis of the patient freely consenting to be involved.

Counseling approaches, such as motivational interviewing, relapse 

prevention, and social skills training, which are all based on cognitive 

behavioral therapies, are frequently used and found to be effective. More 

intensive psychotherapy can be beneficial to people with concomitant 

affective disorders including anxiety and depression.

Continued high-risk drug use

People are said to be in continued high-risk drug use when there are fre-

quent intoxicated presentations or overdoses of heroin or other substances, 

chaotic drug-related behaviors, or deteriorating medical or mental states 

due to drug use.

Attempts should be made to stabilize such patients. A review is required of 

their psychosocial interventions and supports, precipitants to continued drug 

use, and medication regimens. An adequate dose of buprenorphine should be 

prescribed, and the clinician must ensure that the patient is taking the 

buprenorphine as prescribed, which may require ceasing take-away doses, 

ensuring supervised consumption, and daily dosing regimens. Increases in 

the dose of buprenorphine may assist patients to reduce their heroin use.

Transfer to another pharmacotherapy such as methadone may be 

indicated if: there is little or no response to an increase in medication; the 
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patient is already on a high dose of medication; or an increase in dose is 

considered ‘unsafe’ by the prescriber.

Alternatively, non-pharmacotherapeutic treatment options should be 

considered, such as therapeutic communities, counseling and support, and 

the patient withdrawn from prescribed opioid medication.

Missed doses

Single dose missed

Sometimes a patient who is on an alternate-day or three times a week 

regimen misses a ‘dosing day’, attending on the following ‘non-dosing’ 

day. When this happens, a lower dose of buprenorphine should be 

prescribed and dispensed in order to hold the patient over until the next 

scheduled dose.

The following procedures are recommended:

The pharmacist should contact the prescriber. The buprenorphine dose • 

prescribed should be sufficient to last until the next scheduled dose, so 

if this is 24 hours, then a 24-hour dose should be prescribed; if it is 48 

hours, then a 48-hour dose should be prescribed.

• In circumstances where the pharmacist cannot contact the prescribing 

doctor, additional buprenorphine dosages cannot be dispensed as there 

is no valid prescription. However, this increases the risk that the patient 

will drop out of treatment. To prevent this happening, the prescriber 

can issue a prescription of buprenorphine to be administered by the 

pharmacist as a one-off dose for use if the patient on a three or four 

times a week regimen misses the scheduled dosing day and presents on 

a non-scheduled day.

• This prescription must not be greater than the usual 24-hour dose. The 

prescriber may wish to limit the maximum level of such an ‘emergency 

dose’ to a lower than usual dose in order to discourage such 

occurrences.

• Patients who repeatedly miss doses under these circumstances 

should be reviewed by their prescribing doctor to find out why, and 

whether these issues can be addressed. Alternatively, consideration 

might be given to a more feasible dosing regimen.
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Multiple doses missed

Patients with erratic attendance for dosing are unlikely to achieve 

optimal outcomes. Patients who have missed more than 5 consecutive 

days of buprenorphine must be reviewed by their prescribing doctor prior 

to receiving a further dose, to ensure their safety.

The recommended recommencement doses of buprenorphine are given 

in Table 12.3.

Patients can be brought up to their usual maintenance doses over 

subsequent days using dosing increments if the prescribing clinician and 

patient think this is appropriate.

Cessation of buprenorphine maintenance treatment

Withdrawal from buprenorphine maintenance treatment

There is some clinical and anecdotal evidence that withdrawal from 

buprenorphine is less prolonged and less severe than methadone 

withdrawal, but the research on this is not conclusive. Withdrawal does 

appear to be milder during buprenorphine dose reductions, and the rate 

of buprenorphine dose reduction is normally more rapid than with 

methadone. The symptoms and signs of withdrawal from buprenorphine 

are qualitatively similar to withdrawal from other opioids.

The onset of symptoms is usually around 24 to 72 hours after the last 

24-hour dose. Symptoms peak around days 3 to 5 following short mainte-

nance courses of buprenorphine treatment, or days 5 to 14 for longer-term 

treatment. Duration of withdrawal from buprenorphine maintenance 

treatment has not been established, although mild to moderate 

Table 12.3 

Usual 24-hour buprenorphine dose Recommencement dose

>8 mg 8 mg if <7 days with no dose

4 mg if >7 days with no dose

6–8 mg 4 mg

2–4 mg 2–4 mg
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withdrawal symptoms, particularly cravings, and sleep and mood 

disturbances associated with protracted withdrawal, are likely to persist 

for weeks. One study described mild but ongoing withdrawal features 

30 days after the last buprenorphine dose. Longer-term follow-up has 

not been reported.

Evidence from methadone research suggests that long-term outcomes are 

enhanced by longer treatment episodes, for example more than 12 months. 

The longer treatment episode allows the opportunity for the patient to 

establish a lifestyle away from heroin and other drug use prior to withdraw-

ing from methadone treatment. Premature withdrawal from methadone 

before the patient has achieved a degree of stability in social circumstances 

and drug use is more likely to be associated with a relapse into dependent 

heroin use.

A patient may wish to withdraw from maintenance treatment for a 

range of reasons, such as the need for interstate travel, or concerns about 

side-effects or about remaining in treatment ‘too long’. The prescribing 

clinician should address issues regarding the duration of treatment and 

withdrawal early in the treatment program, and provide information 

regarding the process of withdrawal. Patient literature is now available 

regarding withdrawal from methadone treatment2 and parallels can be 

made with withdrawal from buprenorphine. Despite withdrawal from 

buprenorphine being frequently described as milder than from other 

opioids, patients should be informed of the likely withdrawal profile.

Except in the case of involuntary withdrawal, withdrawal from buprenor-

phine should occur only with the consent of the patient. Graduated 

reduction over weeks results in better outcomes, with less relapse to 

heroin use than reported for rapid reduction. The proposed rates of dose 

reduction are shown in Table 12.4, although reductions can occur both 

more rapidly and/or more slowly.

Table 12.4 

Dose of buprenorphine Reduction rate

Above 16 mg 4 mg per week or fortnight

8–16 mg 2–4 mg per week or fortnight

Below 8 mg 2 mg per week or fortnight
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An increase in heroin or other drug use, or a worsening of the patient’s 

physical, psychological, or social well-being, may warrant a temporary 

cessation or slowing down of the reduction rate.

Patients should be aware of their dose, except where an agreement

has been reached between patient and service provider to the administra-

tion of a ‘blind dose’. Increased supportive counseling, as well as 

information and education, should be available for patients withdrawing 

from buprenorphine. There may be a role for other medications for 

symptomatic relief. These include clonidine, NSAIDs, antiemetics, antidiar-

rheal agents, hypnotics, and smooth muscle relaxants such as hyoscine 

for patients experiencing severe withdrawal. However, caution should 

be applied regarding the use of potential drugs of abuse such as 

benzodiazepines.

Involuntary termination of treatment

The conditions for involuntary termination with patient consent or against 

the patient’s wishes usually concern behavior which the service provider 

finds intolerable. This generally varies from program to program and con-

ditions include: threatened or actual abuse of other patients or staff; illegal 

activities, such as theft, property damage, or drug dealing, in or near the 

service; or diversion of medications.

The rate of reduction under circumstances of involuntary treatment 

cessation can be up to a 4 to 8 mg reduction every 3 to 4 days. Patients who 

pose a considerable risk to the safety of other patients or staff may be 

abruptly terminated without a graduated dose reduction. Transfer to other 

service providers should always be considered as an alternative to rapid 

involuntary discharge.

The use of buprenorphine to assist withdrawal from methadone 
maintenance programs

Many patients on long-term methadone maintenance programs experience 

considerable difficulties in conventional approaches to withdrawing from 

methadone, including a prolonged period of withdrawal discomfort and/or 

relapse to heroin use. Consequently, there is considerable interest in find-

ing alternative methods of withdrawing from methadone maintenance 

programs.
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Two approaches have been recently proposed: either the use of opioid 

antagonists for rapid opioid withdrawal, or transfer to buprenorphine.

The transfer to buprenorphine requires a reduction in the dose of 

methadone, transfer to buprenorphine, and subsequent withdrawal from 

buprenorphine. However, as there is limited experience or evidence to 

support these approaches, they cannot be generally recommended at 

this time.

Commencing naltrexone following buprenorphine 
maintenance treatment

There is limited experience in commencing naltrexone following the 

cessation of maintenance buprenorphine treatment. The initiation of 

naltrexone must be delayed until several days after the last dose of a full 

opioid agonist, generally 7 days after heroin use and 10 to 14 days 

after methadone use. However, naltrexone can generally be initiated 

within days of the last dose of buprenorphine. The following procedures 

are recommended.

In circumstances where the last dose of buprenorphine was 2 mg or less 

for at least one week, naltrexone can be initiated 4 to 5 days after the last 

dose of buprenorphine providing there has been no heroin use in the pre-

vious 7 days.

Where the last dose of buprenorphine was greater than 2 mg, and to 

reduce the likelihood of precipitating withdrawal symptoms, the first dose 

of naltrexone can be delayed until more than 7 days after the last buprenor-

phine dose.

The initial 12.5 mg dose of oral naltrexone should be administered in the 

morning. The patient should be monitored for up to 3 hours after the first 

dose of naltrexone for features of opioid withdrawal.

Symptomatic withdrawal medication should be available for the 

patient to use in the 12 hours after the first dose of naltrexone, including 

clonidine (up to 150 µg 3 to 4 hourly), diazepam (up to 5 to 10 mg every 3 

to 4 hours as needed), metoclopramide, hyoscine butylbromide, and 

NSAIDs.

Subsequent doses of naltrexone can be 25 mg for a further 2 to 3 days and 

then 50 mg per day as usually recommended. Clinical guidelines regarding 

the use of naltrexone should be consulted.3
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The high receptor affinity of buprenorphine complicates the interpreta-

tion of a naloxone challenge test prior to commencing naltrexone 

in patients transferring from buprenorphine: a negative naloxone 

challenge test does not preclude the onset of withdrawal on commencing 

naltrexone; a positive naloxone challenge test is likely to reflect recent 

use of other opioids, and indicates that naltrexone induction should 

be delayed.

Given the potential for patients to use heroin or other opioids following 

the cessation of buprenorphine and prior to the commencement of nal-

trexone, some objective test should be conducted prior to commencing 

naltrexone in order to exclude recent opioid use. The naloxone challenge 

test or appropriate urine drug screening is recommended.

Transferring to methadone

Consideration should be given to transferring a patient from buprenor-

phine to methadone under the following circumstances:

Intolerable side-effects to buprenorphine.• 

• Inadequate response with buprenorphine treatment. Treatment 

with buprenorphine should be considered unsuccessful if it has not 

resulted in marked improvements in the patient’s drug use, injecting 

risk practices, or other outcomes identified by the patient and 

clinician as treatment goals. In such instances, treatment with an 

alternative substitution pharmacotherapy should be considered.

• Where buprenorphine is not available. As buprenorphine is a relatively 

new drug, it may not be available in certain jurisdictions, when the 

patient is overseas, during periods of incarceration, and in some 

hospitals. Patients should be transferred to methadone in such 

circumstances. To facilitate a planned return to buprenorphine 

treatment, the lowest effective methadone dose should be used.

Complications with antagonists and analgesics.•  In patients who 

have frequent overdoses, the use of buprenorphine may complicate 

resuscitation efforts with naloxone. Such patients should be taken off 

substitution pharmacotherapies or transferred to methadone. Patients 

requiring frequent additional analgesia for recurrent acute or 

chronic pain conditions may be better stabilized on full agonists, such 

as methadone.



National clinical guidelines and procedures for the use of buprenorphine 421 

Transferring from buprenorphine to methadone treatment is less compli-

cated than from methadone to buprenorphine. Patients transferring from 

4 mg or lower doses of buprenorphine should be commenced on lower 

doses of methadone, such as 20 mg or less. The methadone dose can then 

be titrated accordingly. Care should be taken not to increase the dose of 

methadone too quickly, as buprenorphine can diminish or block the effects 

of methadone for several days, and there should be adequate time to allow 

‘wash out’ of buprenorphine prior to marked increases in methadone 

dose.

Guidelines for the management 
of heroin withdrawal

Heroin withdrawal in context

Heroin withdrawal defined

Drug withdrawal is a substance-specific syndrome due to the cessation 

or reduction of heavy and prolonged drug use. This syndrome causes 

clinically significant distress and impairment in social, occupational, or 

other important areas of functioning.4 The characteristic features of heroin 

withdrawal include: increased sweating, lacrimation, rhinorrhea, urinary 

frequency; diarrhea, abdominal cramps, nausea, vomiting; muscle spasm 

leading to headaches, back aches, leg cramps, twitching, arthralgia; 

piloerection, pupillary dilatation, elevated blood pressure, tachycardia; 

anxiety, irritability, dysphoria, disturbed sleep, and increased cravings for 

opioids.

Physical symptoms generally commence 6 to 24 hours after last use, peak 

in severity during days 2 to 4, and generally subside by day 7, while the 

psychological features of dysphoria, anxiety, sleep disturbances, and 

increased cravings may continue for weeks or even months. Heroin 

withdrawal is unpleasant, though rarely, if ever, life-threatening. It can, 

however, significantly complicate concomitant medical or psychiatric 

conditions.

Objectives of withdrawal services

Heroin users present for withdrawal services for a range of reasons 

and motivations, and the goals of individual patients may vary 
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considerably. Withdrawal services should not be seen as a standalone 

treatment resulting in prolonged periods of abstinence. Indeed, research 

suggests that withdrawal treatment alone has little, if any, long-term 

impact on levels of drug use.5–8 Unfortunately, many patients, families, 

friends, and health and welfare professionals hold unrealistic expectations 

regarding the outcomes of withdrawal services. Many are disappointed 

when people in these programs either cannot give up their heroin use in 

the first place, or recommence regular heroin use soon after a withdrawal 

attempt.

Palliation of the discomfort of heroin withdrawal symptoms is an 

important reason for patients presenting for treatment, and one of 

the primary aims of withdrawal services.

Although heroin withdrawal on its own is almost never life-threatening, 

withdrawal can present various serious problems, which services aim to 

prevent. These include the complication of concomitant medical or 

psychiatric conditions such as the precipitation of an acute psychotic 

episode in a patient with schizophrenia in remission, or dehydration in an 

individual with poor baseline nutritional status; and the increased risk of 

overdose following withdrawal. This can occur with resumption of heroin 

use following the reduction in opioid tolerance that accompanies 

withdrawal, and due to the combined sedative effects of heroin use and 

medications used for the management of heroin withdrawal, particularly 

benzodiazepines.

Many patients want treatment to end their heroin use completely during 

the withdrawal episode, intending to stay off it for a set period of time 

afterwards. However, giving up entirely is not the goal of every patient. 

Many see withdrawal as a means of reducing levels of heroin use, the 

severity of their dependence, and some of its associated harms. So, although 

the cessation of heroin use is an optimal outcome, a reduction in heroin 

use during a withdrawal attempt may still represent a very positive 

outcome for patients.

Withdrawal services are essentially acute services with short-term 

outcomes, whereas heroin dependence is a chronic relapsing condition, 

and positive long-term outcomes are more often associated with longer 

participation in treatment. Consequently, an important role of withdrawal 

services is to provide links with post-withdrawal services for those with 

other physical problems, or psychological or social needs.
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Optimally, they should have automatic access to drug treatment 

services, such as ‘drug-free’ counseling, naltrexone treatment, residential 

therapeutic communities, self-help programs, or substitution maintenance 

programs with methadone or buprenorphine. But while some people will 

be unwilling or unable to continue in ongoing drug treatment programs, 

they may need – and be grateful for – contacts with welfare services; 

general support and case management services; or primary or specialist 

health services.

Non-pharmacologic aspects in managing heroin withdrawal

As well as the use of medications or pharmacotherapy, the delivery of 

withdrawal services requires assessment, treatment matching, planning for 

withdrawal, and supportive care.

Treatment selection is a synthesis of: assessment of the patient; 

examination of the available treatment options and likely outcomes; 

and negotiation with the patient around a suitable treatment pathway.

In considering possible modalities, it is important to remember that 

many people come for treatment with misconceptions and/or inadequate 

information about the two major options available.

In general, withdrawal treatment such as naltrexone, residential 

rehabilitation programs, counseling, or 12-step programs is appropriate for 

those who are considering abstinence-oriented, post-withdrawal treatment, 

or for those who are not interested in longer-term treatment, and merely 

want a ‘break’ from dependent heroin use.

However, maintenance substitution treatment with methadone 

or buprenorphine may be more appropriate for those with significant 

heroin dependence who will not accept residential rehabilitation 

or naltrexone treatment, but nevertheless want to stop or permanently 

reduce their heroin use and all the damage it is causing them. Clinical 

decision-making should have an evidentiary basis, and patients 

should be presented with the relative evidence addressing the merits 

and the limitations of treatment outcomes associated with each 

approach. Within such a framework, there is widespread evidence 

suggesting that maintenance substitution remains the ‘gold standard’ treat-

ment for most people with chronic heroin dependence, by virtue of its 

success in keeping patients in treatment, and reducing drug-related harms. 
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Once it is established that withdrawal is to be attempted, consideration 

must be given to the services needed to achieve the best outcome. An 

optimal setting and adequate supports should be found for each patient, 

and monitoring arranged for their personal requirements and medication 

needs.

Withdrawal can occur in a continuum of settings, ranging from intensive 

residential services such as inpatient withdrawal unit or hospital to 

outpatient ambulatory or home-based withdrawal services. Most heroin 

withdrawal attempts can occur in outpatient settings, usually with the 

assistance of a general practitioner, alcohol and drug worker, or other 

health professional.

Some patients may wish to persevere with an outpatient withdrawal, 

despite unsuitable home environments or having repeatedly ‘failed’ 

as outpatients before. Such attempts at outpatient withdrawal may 

still be the way to go, if it is what the patient really wants. However, 

clinicians should first negotiate with their patient some mutually 

agreed criterion of failure, such as lack of significant progress within 

a week, at which point a switch will be made to an alternative treatment 

pathway.

Criteria for intensive residential settings include: unstable medical/

psychiatric condition; polydrug dependence and withdrawal from multiple 

drugs; and unclear medical, psychiatric, or drug-use histories requiring 

close monitoring in a supervised environment.

Criteria for supported residential setting include: unsupportive home 

environment, such as living with other drug users, or without anyone 

reliable to supervise and support the patient; and repeated failure at 

outpatient withdrawal.

Getting organized for withdrawal

Residential withdrawal settings generally provide the full range of services 

needed for a withdrawal episode. Such settings are developed to be drug-

free, with support available from staff and fellow patients, and the capacity 

for continuous monitoring, and usually have access to medical staff and 

medications. Unfortunately, such inpatient services often have waiting lists 

of days or weeks, and the patient may need short-term support in the 

interim.
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Commencing an outpatient withdrawal requires planning, and the 

mobilization of the necessary supports and services. Patients should 

prepare themselves and their environment in advance, to maximize 

their chance of ‘success’. For example, it is very hard to get through 

withdrawal in the company of others still using heroin.

A ‘safe’ place is one where drugs will not be easily accessible, and patients 

will not be confronted by other drug users. It is important to have caring 

people to support a patient during withdrawal, and these support 

people themselves need guidance and information about the process, and 

suggestions as to what they can reasonably do to help.

Supportive care

Patients need information regarding: the nature and duration of 

withdrawal symptoms; strategies for coping with symptoms and cravings; 

strategies to remove high-risk situations; and the role of medication.

Patients often have limited concentration during withdrawal, and 

information may have to be repeated, perhaps even rephrased, to be fully 

understood and absorbed. Written information is valuable in these circum-

stances, and is also recommended for support people. Local drug and 

alcohol authorities should be able to provide the relevant literature.

Counseling during the withdrawal episode should be aimed specifically 

at supporting the patient through problems associated with withdrawal 

and in facilitating post-withdrawal links.

Many patients will want to deal with a range of personal, emotional, or 

relationship problems during the withdrawal episode, but they should be 

persuaded to defer all this until later. Attempting to work through such 

issues will almost certainly be emotionally painful and anxiety provoking, 

which may intensify cravings and thus place the withdrawal program in 

jeopardy. Furthermore, patients in withdrawal tend to be irritable, agitated, 

tired, and run down; they can suffer from mood swings and poor sleep 

patterns, as well as difficulty in concentrating. This is definitely not the 

optimal frame of mind in which to try to solve significant, long-standing 

life problems. Assure your patients that you understand that they have 

many important issues to work through to get their lives together again, 

but it is best to take one step at a time. There will be opportunities for these 

wider problems to be addressed as part of their ongoing rehabilitation after 
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they get through withdrawal. On the other hand, crisis intervention 

may be required during a withdrawal episode to ensure adequate 

accommodation, food, or other urgent welfare issues.

In addition to supportive counseling from health professionals and 

the support of family, friends, and peer workers, heroin users may also 

benefit from 24-hour telephone counseling services for help when others 

are unavailable.

Monitoring

An important part of the withdrawal service is regular and frequent moni-

toring, to check: general progress; drug use; response to the medication(s); 

severity of withdrawal symptoms which can be facilitated by the use of 

withdrawal scales; complications or difficulties; and ongoing motivation 

levels.

Doses of medication can then be adjusted according to the patient’s 

progress. It is recommended that patients undergoing outpatient with-

drawal be reviewed by a health professional – alcohol and drug worker, 

general practitioner, or experienced pharmacist – at least daily during the 

first few days of treatment.

Objective and subjective withdrawal scales

There are various opioid withdrawal scales available to refer to. Subjective 

scales are far more sensitive to changes in withdrawal severity, and are 

better predictors of patient outcomes. Objective scales are not only less 

sensitive, but usually need to be administered by a health professional. 

Nevertheless, such scales may be useful in corroborating subjective ratings, 

particularly in individuals who are thought to be over- or underrating their 

withdrawal severity.

Overview of buprenorphine in the management 
of heroin withdrawal

Efficacy of buprenorphine compared to other withdrawal 
medication regimens

The efficacy of buprenorphine in the management of heroin 

withdrawal has been compared to other withdrawal approaches in 
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several randomized controlled trials conducted in inpatient9–11 and 

outpatient settings.12,13

In general, these studies have demonstrated buprenorphine to be: 

more effective than symptomatic medications in reducing withdrawal 

symptoms;9–11,13 more effective in retaining patients through the with-

drawal episode and in post-withdrawal treatment;13 and more effective in 

reducing heroin use in outpatient settings.13

Readers are referred to the Cochrane Review on buprenorphine for opiate 

withdrawal.14

Controlled trials comparing buprenorphine with other withdrawal 

medications for the management of heroin withdrawal in medically ill 

patients have not been conducted. Nevertheless, uncontrolled studies have 

reported favorably on the use of buprenorphine in these circumstances. 

Furthermore, the sublingual preparation is well suited to individuals 

who cannot tolerate oral medications. Caution should be used when 

employing buprenorphine or other opioids in individuals with certain 

medical conditions.

The role of buprenorphine in withdrawal

The aim of medication in withdrawal is the reduction of withdrawal 

symptoms and cravings; it is not the complete removal of all symptoms or 

the intoxication of the patient.

The clinician should discuss patient expectations of the medication 

with them, and address any misconceptions. In particular, the following 

principles regarding doses should be understood by the patient:

Buprenorphine doses that are too high can result in increased rebound • 

withdrawal, prolonged duration of symptoms, increased side-effects, 

and increased cost of the medication.

• Alternatively, use of doses that are too low can result in unnecessary 

withdrawal discomfort, continued heroin use, and treatment 

drop-out.

Continued heroin use or cravings may not be due to inadequate • 

doses of medication. For example, patients who continue to associate 

with other heroin users, and are present when others are acquiring or 

using heroin, can expect to have cravings regardless of their dose 

of buprenorphine.
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Preventing precipitated withdrawal 
on commencing buprenorphine

Buprenorphine can precipitate opioid withdrawal in someone who has 

used heroin or methadone within the past 6 hours. Buprenorphine 

precipitated withdrawal typically commences 1 to 4 hours after the first 

buprenorphine dose, is generally mild to moderate in severity, and lasts 

for up to 12 hours. Patients experiencing severe discomfort may 

benefit from symptomatic withdrawal medication with clonidine 

100 µg 3 to 4 hourly as required, and should be directed to see their 

prescribing doctor.

Patients should not receive the first dose of buprenorphine if they are 

experiencing heroin effects. In practice, it is recommended that patients 

wait at least 6 hours after their last use of heroin prior to receiving their 

first buprenorphine dose. It is preferable to withhold the first dose until 

the patient is beginning to experience the early features of withdrawal. If 

there are doubts or concerns, the patient should be asked to come back 

for dosing later in the day, or alternatively, a lower initial dose of 2 or 4 mg 

can be dispensed as it is less likely to precipitate withdrawal than a high 

initial dose.

Use of ancillary medications in conjunction with buprenorphine

Buprenorphine provides general relief of withdrawal symptoms, so that 

other symptomatic medications for opioid withdrawal are not routinely 

required. An exception to this rule is when patients experience difficulty 

sleeping during withdrawal, and may benefit from the limited use of 

benzodiazepines as a hypnotic. However, benzodiazepines should not be 

used routinely from the outset of the withdrawal episode, but rather 

should be added, as required, following clinical review of the patient. Low 

doses of a hypnotic agent such as temazepam 10 to 20 mg nocté, oxazepam 

15 to 30 mg nocté, or nitrazepam 5 to 10 mg nocté are recommended, with 

daily dispensing from the pharmacy or supervision by a responsible adult. 

Under normal circumstances, benzodiazepines should not be continued 

beyond several days, with non-pharmacologic sleep hygiene strategies 

being encouraged.
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Continued use of heroin and other drugs

Patients who keep on using heroin during buprenorphine treatment 

may have difficulty stabilizing on the medication, and may continue to 

experience features of precipitated withdrawal after each dose. Persistent 

features of precipitated withdrawal discomfort may be grounds for transfer 

to methadone, or other withdrawal medications.

All patients should be informed verbally and in writing of these 

risks. Intoxicated patients should not be dosed with buprenorphine or 

sedative medications.

Gateway model of treatment with buprenorphine

Buprenorphine is particularly useful in managing heroin withdrawal, in 

that it is not only effective during the withdrawal period, but also 

facilitates links to post-withdrawal treatment. Many patients entering 

withdrawal treatment do so without necessarily having considered all 

their treatment options, simply ‘hoping’ that an attempt at withdrawal 

will be sufficient to stop heroin use.

The use of buprenorphine for several days generally alleviates with-

drawal symptoms without significant sedation, thereby allowing patients 

and clinicians to examine post-withdrawal issues relatively early on in the 

withdrawal episode. If patients require other withdrawal medications, such 

as benzodiazepines or clonidine, they may be psychologically distressed 

or sedated to levels which do not make this possible. A formal review of 

treatment plans should be structured several days into the withdrawal 

episode, at which time treatment can be tailored accordingly. For 

those patients who have successfully refrained from heroin use during 

withdrawal, and who are considering longer-term naltrexone treatment, 

naltrexone can be initiated either during buprenorphine administration or 

after a short course is ceased. Patients who are not interested in ongoing 

pharmacotherapy treatment can cease a short course of buprenorphine 

with minimal rebound discomfort. Alternatively, those patients who 

want to extend the duration of their withdrawal program, or have 

reconsidered the role of a maintenance treatment program, can continue 

buprenorphine treatment over a longer period of time. Care should be 
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exercised in transferring patients with short histories of heroin depen-

dence from short-term withdrawal programs on to long-term substitution 

maintenance programs.

Buprenorphine regimens in outpatient withdrawal settings

Buprenorphine is long acting, and so is well suited to outpatient with-

drawal settings, allowing for once a day supervised dosing. Patients unable 

to attend an authorized pharmacy daily for supervised dispensing should 

consider alternative withdrawal medications.

The recommended duration of treatment with buprenorphine for 

the management of heroin withdrawal is 4 to 8 days. This short regimen 

ensures that the treatment covers the time when heroin withdrawal 

symptoms are most severe, typically up to the first 4 or 5 days, and 

then is promptly discontinued, thereby minimizing rebound withdrawal 

phenomena and limiting the duration of withdrawal discomfort.

There is no conclusive evidence of an optimal buprenorphine dosing 

regimen for heroin withdrawal. In general, daily buprenorphine doses of 

4 to 16 mg appear to be most effective in reducing withdrawal severity 

and heroin use. The reader is referred to the Cochrane Review on buprenor-

phine withdrawal14 for an analysis of relevant studies. The short-term 

outpatient withdrawal regimen shown in Table 12.5 is recommended.

Table 12.5 

Proposed withdrawal 

regimen

Recommended dose (mg) Recommended lower and 

upper limits (mg)

Day 1 6 4–8

Day 2 10 4–16

Day 3 10 4–16

Day 4 8 2–12

Day 5 4 0–8

Day 6 0–4

Day 7 0–2

Day 8 0–1

Total dose 36



National clinical guidelines and procedures for the use of buprenorphine 431 

Some flexibility is allowable in doses to accommodate a range of factors, 

such as amount of heroin use and psychological condition, impacting 

on each patient’s individual dosing requirements and withdrawal severity.

Review by a trained health professional is recommended on a daily 

basis during the first few days of the withdrawal regimen. This is important 

so that doses can be adjusted, if necessary, and any difficulties being 

experienced on the medication can be addressed. It is also needed to 

ensure provision of appropriate support care and monitoring.

Doctors may choose to prescribe a fixed daily dose, for example day 1: 

6 mg, day 2: 8 mg, day 3: 10 mg, etc. Alternatively, they may prescribe a 

flexible regimen with upper and lower limits on any particular day and 

instructions for the pharmacist or nominated health care professional 

regarding dose titration, for example day 1: 6 mg, day 2: 6–10 mg; day 3: 

8–12 mg, etc.

It is a good idea to attempt a short-term regimen, and schedule a formal 

review of progress within a few days. At this review, the clinician and 

patient can together consider the available post-withdrawal treatment 

options.

Those patients who remain ambivalent about long-term post-withdrawal 

treatment, and have not been able to cease their heroin use, may 

need referral to an inpatient supervised withdrawal program. Alternatively, 

an extension of the withdrawal regimen over several weeks may be 

warranted.

However, there are good reasons for not prolonging buprenorphine 

treatment. Intake for more than several days commonly produces 

rebound withdrawal when ceased, typically starting 1 to 3 days after 

the last dose of buprenorphine, peaking 2 to 5 days after the last dose, and 

with some symptoms persisting several weeks.

Prolonged, probably unsuccessful, attempts at withdrawal can be 

demoralizing for the patient, resulting in lowered capability, self-esteem, 

and/or confidence in the treatment provider. For this reason, a limit on the 

time spent on a gradual reduction regimen should be discussed with the 

patient early in the program. Longer-term maintenance substitution 

treatment with buprenorphine or methadone should be recommended 

to patients who: cannot stop, or markedly reduce, their heroin use during 

the withdrawal episode; relapse into regular heroin use as the dose of 

buprenorphine is reduced or ceased; or do not feel confident about 
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maintaining abstinence, but do not want to relapse to dependent heroin 

use and the associated harms.

It is recommended that such patients stabilize on a maintenance 

substitution medication for a longer period of time before coming off their 

maintenance treatment, to give them the opportunity to first distance 

themselves from heroin use and possibly to address any problematic 

psychological and social issues which may be distressing them.

Buprenorphine for heroin withdrawal in residential settings

Buprenorphine is well suited to use in inpatient withdrawal settings, given 

its ability to alleviate the discomfort of withdrawal symptoms without 

significantly prolonging their duration.

It is recommended that an interval of at least 2 to 3 days be available 

from the time of the last buprenorphine dose to the time of planned 

discharge. Duration of dosing will be determined by the length of 

admission available, such as in a 7-day-admission treatment it will be 

limited to the first 4 to 5 days.

Approaches to dispensing in inpatient settings will depend on the level 

of supervision and staffing available. Titration regimens generally require 

nursing staff who can administer withdrawal scales and S8 (restricted 

access) medications, so places with limited access to nursing staff may be 

better suited to fixed regimens with the option of additional ‘rescue’ doses 

as required.

The additional rescue doses should only be administered at least 4 hours 

after the earlier dose, and if the patient is experiencing moderate or severe 

withdrawal discomfort.

Buprenorphine doses in inpatient settings can generally be lower 

as outpatient regimens must accommodate higher cravings and exert 

blockade effects, and outpatient regimens are generally limited to once 

a day dosing.

An evening dose between 1700 hours and 2200 hours is recommended 

to allow relief of withdrawal symptoms until the morning. Buprenorphine 

should not be administered if there are any features of intoxication or 

sedation.

Table 12.6 shows the regimen recommended for 7-day admission, and 

can be tailored accordingly.
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This regimen serves as a guide only, and considerable individual 

variation in withdrawal severity and medication requirements should be 

expected.

Post-withdrawal options should be explored prior to discharge. Patients 

commencing naltrexone treatment should do so during their admission. 

Patients wishing to commence buprenorphine maintenance treatment 

should continue their buprenorphine as inpatients until transfer to a 

community-based provider can be organized.

Transition to post-withdrawal treatment

Transition to maintenance treatment

Transition to a buprenorphine maintenance treatment program simply 

requires the continuation of treatment, often with upward titration of the 

dose to achieve optimal maintenance dose levels of 12–24 mg per day.

The transition to methadone maintenance treatment requires the 

cessation of buprenorphine, with the first dose of methadone given at 

least 24 hours later.

Table 12.6 

Day Buprenorphine sublingual tablet regimen Total daily dose

Day 1 4 mg at onset of withdrawal and additional 

2–4 mg evening dose prn

4–8 mg

Day 2 4 mg mane with additional 2–4 mg evening 

dose prn

4–8 mg

Day 3 4 mg mane with additional 2 mg evening 

dose prn

4–6 mg

Day 4 2 mg mane prn, 2mg evening prn 0–4 mg

Day 5 2 mg prn 0–2 mg

Day 6 No dose

Day 7 No dose

Total dose 12–28 mg
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Commencing naltrexone treatment after short-duration 
buprenorphine withdrawal

One of the difficulties for many heroin users in commencing naltrexone 

treatment is staying off heroin for a whole week before the first dose, to 

avoid the precipitation of withdrawal. The recommended 7-day opioid-free 

period3 also limits the use of opioids such as methadone, codeine, or 

d-propoxyphene as withdrawal medications, as they delay even further the 

initiation of naltrexone treatment. The pharmacology of buprenorphine 

allows the commencement of naltrexone without major delays. This 

is thought to be because buprenorphine has a higher affinity for 

opioid receptors than naltrexone, so the naltrexone does not significantly 

displace buprenorphine or cause the precipitation of severe opioid 

withdrawal.

Researchers are yet to determine the optimal method of inducting on to 

naltrexone from buprenorphine treatment, but two general procedures 

have been used: commencing low doses of naltrexone whilst continuing 

buprenorphine, or ceasing buprenorphine and commencing naltrexone 

several days later. Sample dosing regimens for the two approaches are 

shown in Table 12.7.

Which procedure is best?

Both procedures result in an increased severity of opioid withdrawal fol-

lowing the first dose of naltrexone. This typically commences 90 minutes 

to 4 hours after the first naltrexone dose, peaks around 3 to 6 hours after 

the naltrexone dose, and generally subsides in severity within 12 to 24 

hours. The withdrawal is frequently experienced as moderate to severe at 

its peak. Subsequent doses of naltrexone produce considerably less severe 

withdrawal discomfort.

Most patients undergoing this procedure request symptomatic medica-

tion, and clonidine 100 to 150 µg every 3 to 4 hours as required, and a 

benzodiazepine such as diazepam 5 mg 3 to 4 hourly, as required should be 

prescribed.

Most patients find either procedure tolerable. All patients need 

supervision and access to the prescribing doctor. Table 12.8 illustrates the 

differences between the two procedures.
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An outpatient setting is appropriate only when there is a suitable and 

responsible person to support and supervise medications for the patient 

in the home, and if the prescribing doctor is available to manage any 

potential complications.

Complications or adverse events with 
buprenorphine treatment

Side-effects

The reported side-effects of buprenorphine are qualitatively similar to 

those of other opioids used in maintenance treatments. A side-effect is 

any undesired or unintended effect of drug treatment. Side-effects may 

be predictable on the basis of the drug’s known actions, or unpredictable, 

such as allergic drug responses and idiosyncratic drug reactions.

Table 12.7 Naltrexone induction regimens following 

buprenorphine treatment

Day Possible buprenorphine 

regimen (sublingual 

tablets, mg)

Early naltrexone 

induction regimen 

(oral, mg)

Delayed naltrexone 

induction regimen 

(oral, mg)

1 6 0 0

2 10 0 0

3 8 12.5 0

4 6 12.5 0

5 4 25 0

6 50 0

7 50 0

8 50 12.5

9 50 12.5

10 50 25

11 50 50
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Table 12.8 Comparison between early and delayed naltrexone 

induction

 Early naltrexone induction regimen Delayed naltexone 

induction regimen

Potential 

advantages

Only 36 to 48 hours of abstinence 

from heroin use is required prior 

to first dose of naltrexone; hence 

more patients will get a first 

naltrexone dose

Allows more time for 

consideration and selection 

of optimal post-withdrawal 

treatment options

More rapid resolution of 

withdrawal discomfort: naltrexone 

precipitated withdrawal peaks 

early in withdrawal episode, 

following naltrexone dose, with 

resolution of most withdrawal 

symptoms within days

Initial withdrawal episode is 

less severe for the patient 

and less intensive for service 

providers 

Potential 

disadvantages

Greater drop-out reported after 

first naltrexone dose than in 

delayed induction regimen

Some patients will drop out 

or resume heroin use prior 

to day 8 or 9 of withdrawal 

episode, and therefore not 

commence naltrexone

May ‘rush’ some patients into 

naltrexone treatment, whereas 

other post-withdrawal treatment 

such as maintenance substitution 

treatment may be preferred

Naltrexone precipitated 

withdrawal occurs later in 

the withdrawal episode on 

the day of first naltrexone 

dose

In large multicenter trials of buprenorphine maintenance treatment, 

opioid withdrawal symptoms were the most common side-effects reported 

by over 30% of patients, and these reports were most common in patients 

on a 1 mg daily dose of buprenorphine. Other commonly reported 

side-effects reported are shown in Table 12.9.

In general, most side-effects to buprenorphine are mild, well tolerated, 

and typically occur early in treatment, with symptoms subsiding over 

time.
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Table 12.9 Commonly reported side-effects to buprenorphine

Side-effect Proportion of patients 

reporting side-effect (%)

Relation to dose

Headache 8.7 Appears unrelated to dose

Constipation 7.5 More common on higher doses

Insomnia 7.3 Appears unrelated to dose

Asthenia 6.1 Appears unrelated to dose

Somnolence 4.3 Appears unrelated to dose

Nausea 3.5 More common on doses > 8 mg

Dizziness 2.7 More common on higher doses

Sweating 2.7 Appears unrelated to dose

Management of the side-effects, which will depend on their nature and 

severity, should be negotiated between patient and clinician. Conventional 

strategies should be adopted to manage opioid-related side-effects.

Overdose

The risk of lethal overdose on buprenorphine in an opioid-tolerant indi-

vidual is less than that associated with the use of other opioid medications, 

such as methadone. This is due to the ceiling dose–response effects of 

buprenorphine.

As an opioid-naïve individual may overdose with a high dose of 

buprenorphine, all patients should be commenced on low 2 to 8 mg 

doses, and even lower doses (2 or 4 mg) should be considered where there is 

some doubt regarding the degree of neuroadaptation prior to commencing 

treatment.

The poor bioavailability of buprenorphine when taken orally reduces the 

risk of accidental overdose by children.

While overdose on buprenorphine is relatively uncommon, there 

is a greater risk when it is combined with other sedative drugs, such as 

alcohol, benzodiazepines, barbiturates, tricyclic antidepressants, and major 

tranquilizers. Several such deaths have been reported.

Buprenorphine has a high affinity for µ opioid receptors, and is not 

easily displaced by the antagonist naloxone. Naloxone doses of 10 to 
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35 mg/70 kg, which are 10 to 30 times the normal naloxone doses 

used to reverse heroin overdose, may be required to reverse the effects 

of buprenorphine toxicity.

Intoxicated presentations

Intoxicated patients should not be dosed with buprenorphine, and patients 

should be made aware of this prior to the commencement of treatment. 

These patients may attend again later the same day or the following day for 

dosing. The prescribing clinician must be notified prior to the next dose 

being administered. Patients with a history of repeated intoxicated 

presentations should be reviewed by the treating doctor and the treatment 

plan reviewed.

Incorrect dose administered

The risks associated are not as severe with an incorrect dose of buprenor-

phine as with other opioid medications. In the event of an incorrect dose 

being administered:

The dispensing pharmacist or nursing staff should immediately notify • 

the patient and medical officer of the error.

• The patient should be warned of the likely consequences such as 

increased sedation/drowsiness which may occur for several hours after-

wards, and be warned against any additional drug use, and driving or 

operating machinery for the remainder of the day.

The patient should be monitored for at least 6 hours after an incorrect • 

dose by trained health professionals, or in the Accident & Emergency 

Department of a hospital if any of the following circumstances 

apply: the patient is sedated following the dose; the patient is in 

their first 2 weeks of maintenance treatment; the regular daily 

buprenorphine dose is ≤4 mg, and the patient was incorrectly 

administered a dose of ≥16 mg; a buprenorphine dose of ≥64 mg was 

incorrectly administered.

The patient should be reviewed by the prescribing medical officer prior to 

the next dose of buprenorphine. It may be that a lower dose or no dose at 

all is required the following day.
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Diversion of buprenorphine

As buprenorphine is a sublingual tablet, it can easily be diverted by 

patients. They may try to avoid taking their buprenorphine as directed, 

at the pharmacy, for the following reasons: to take sublingually at a later 

time; to inject or snort the medication instead of the sublingual route of 

administration; or to give or sell to another person.

There are potential risks associated with these practices. Patients not 

taking their full dose of buprenorphine may be more likely to use 

heroin. Injection of buprenorphine is associated with risks of 

venous thrombosis, thrombophlebitis, and other local infections; 

and of systemic fungal or bacterial infections, particularly in circumstances 

where patients inject buprenorphine that has already been in their 

mouth.

Diversion of the medication to other people can result in overdose 

through combination with other sedating drugs or precipitation of 

withdrawal, such as when taken by a patient on a high dose of 

methadone.

To minimize the risks of diversion, a number of safeguards are recom-

mended. Pharmacists should note carefully whether the full number of 

buprenorphine tablets have been taken sublingually by the patient. Patients 

should not be allowed to handle the tablets prior to dosing. Pharmacists or 

their assistants should supervise the patient closely until the tablets have 

dissolved, which generally takes about 3 to 7 minutes.

In circumstances where diversion of buprenorphine is a possibility, for 

example where there is inadequate time for supervision, the following 

strategies are recommended. The pharmacist and prescribing medical prac-

titioner should warn the patient of the potential health risks associated 

with misuse of the medication. The pharmacist should crush the tablets, 

administering a fine powder sublingually to reduce the time required for 

absorption and the potential for medication to be removed from the 

patient’s mouth. While the effect of crushing tablets on the bioavailability 

of the sublingual preparation has not been examined, it is thought to have 

little clinical impact.

Where there is ongoing misuse of the medication, patients should 

be warned that they may have to be transferred from buprenorphine 

treatment to methadone, which is easier to supervise.
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Investigations

Urine tests reveal an individual’s drug use in the preceding 48- to 72-hour 

period. This is an expensive investigation and should be conducted only if 

the results are likely to be important. At the time of writing, Australian 

pathology laboratories do not routinely test for buprenorphine in the urine, 

and it will not be detected as an opioid.

The only possible indications for buprenorphine urine screening are: to 

confirm whether a patient has taken the take-away doses and to see if a 

patient not in treatment is abusing buprenorphine.

Analgesia requirements for patients on buprenorphine

Patients maintained on buprenorphine will have a diminished response to 

opioids prescribed for analgesia. This is because of the ‘blocking’ effect of 

the buprenorphine on full opioid agonists. Consequently, patients on 

buprenorphine who suffer severe or chronic pain will require considerably 

higher doses of opioid analgesia than individuals not in buprenorphine 

treatment. Use non-opioid analgesics where possible, such as aspirin, 

NSAIDs and paracetamol.

Maintain buprenorphine dose if acute or subacute analgesia is required. 

A temporary increase in buprenorphine dose may provide additional anal-

gesic cover. Patients who develop chronic pain which is not responding to 

buprenorphine, and who require ongoing additional analgesia, may require 

transfer to methadone treatment.

Where additional opioid analgesia is required, the dose of opioid 

should be clinically titrated according to clinical response. The dose of 

analgesic should be closely monitored if buprenorphine is reduced or 

stopped. The concern is that high morphine doses will be required 

while buprenorphine is exerting ‘blockade’ effects, but as the buprenor-

phine levels decrease there will be a corresponding reduction in the 

‘blocking’ effects of buprenorphine which increases the potential for 

oversedation – or even overdose – from the high morphine doses. If 

buprenorphine treatment is stopped completely, the dose of opioid 

analgesic needs to be closely monitored every day for at least 4 to 5 days 

after the last buprenorphine dose. It will probably have to be reduced 

over time to avoid an overdose.
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Pregnancy and lactation

Inadequate research has been conducted on the effects of buprenorphine 

during pregnancy and lactation in humans. For this reason, and because 

of certain adverse effects reported in animal trials, buprenorphine is 

contraindicated for both pregnant and lactating women.

Buprenorphine is a Category C drug in Australia, which has implications 

for pregnancy. The Australian Drug Evaluation Committee states that 

this group of drugs ‘has caused, or may be suspected of causing, harmful 

effects on the human fetus or neonate without causing malformations. 

These effects may be reversible.’ Opioid analgesics are capable of 

causing respiratory depression in the neonate, and withdrawal symptoms 

have been reported in cases of prolonged use. Any woman patient 

seeking maintenance treatment who might become pregnant should be 

counseled on the potential risks of buprenorphine during pregnancy, with 

this information being reinforced and presented to them in writing. 

Reliable forms of contraception must be recommended to women of 

child-bearing age.

The pregnant heroin user not in treatment

Heroin-dependent women who become pregnant should be advised to 

commence maintenance substitution treatment, with methadone the 

preferred option.

The patient who becomes pregnant while in 
buprenorphine treatment

If this happens, advice should be sought from a specialist multidisci-

plinary unit providing obstetric and pediatric services for chemically 

dependent women and their babies. Counseling should be provided 

regarding treatment options, and support offered when a choice of action 

is made.

Continuation of pregnancy and transfer to methadone maintenance 

treatment is the preferred option for the woman who wishes to continue 

with her pregnancy. The woman should be admitted to hospital for 

transfer to methadone, allowing for close observation of both the patient 

and the fetus for evidence of withdrawal or distress.
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In rare circumstances, discontinuation of buprenorphine treatment 

may pose a greater risk to mother and baby than continuing with 

buprenorphine treatment. In particular, the woman who refuses to 

transfer to methadone should be given the option of continuing her 

buprenorphine treatment after the risks to the fetus and baby, and the 

concerns about breastfeeding whilst in buprenorphine treatment, have 

been explained to her. The woman must be capable of giving informed 

consent.

Women wishing to terminate the pregnancy should be referred to 

appropriate services.

Neonates of women exposed to buprenorphine should be monitored for 

neonatal abstinence syndrome or any other adverse events. This group of 

children should be followed up by pediatricians with experience in caring 

for children exposed in utero to drugs of dependence. Long-term follow-up 

will be required to monitor for developmental abnormalities.

The effect of buprenorphine on infants of nursing mothers has not 

been well studied. Thus, buprenorphine treatment is contraindicated for 

breastfeeding mothers.

Writing prescriptions and dispensing buprenorphine

Note that this section refers to the situation in Australia.

Buprenorphine is an opioid and is registered as an S8 medication. 

Special precautions should be taken by clinicians in the prescribing, 

handling, dispensing, and storage of the medication.

Writing prescriptions

Prescriptions for buprenorphine may be on a standard prescription form. 

A valid prescription must specify the following:

the name and address of the prescribing doctor who has been issued • 

with the permit to prescribe;

• the patient’s name and address;

• the date of the prescription;

• the preparation to be dispensed – buprenorphine sublingual tablets;
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• the dose of buprenorphine to be dispensed in mg, using both words and 

numbers;

• different dose schedules must be written separately, i.e. 24-hour doses, 

2-day or 3-day doses, specifying the days of the week the patient is to be 

dosed;

the beginning and end dates of the prescription.• 

It is strongly recommended that the name of the pharmacy be included on 

the prescription.

Protocols for administering buprenorphine

Procedures prior to dosing

Staff authorized to administer buprenorphine generally include a 

pharmacist, a medical practitioner, or two registered nurses.

Prior to administering the medication, staff must: establish the 

identity of the patient; confirm that the patient is not intoxicated; and 

check currency and amount of prescription. A patient cannot be dosed 

if a prescription is not current; check that the current day is a dose day 

on the patient’s regimen; confirm the dose for the current day if it is an 

alternate-day or three times a week regimen; and record the dose in the 

Drug of Addiction recording system.

After recording dose details in the necessary Drug of Addiction recording 

system, the following procedures should be observed:

Count and check the buprenorphine tablets into a dry dosing cup. • 

Double check number and strength.

• For patients unfamiliar with buprenorphine dosing, issue the following 

instructions: 

–  place the tablets under your tongue; 

–  do not chew the tablets; 

–  do not swallow saliva until tablets have dissolved. This should take 

3 to 5 minutes on average; 

–  do not chew or swallow the tablets; 

–  once the tablets are given to you they are your responsibility and 

will not be replaced.
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• Give the cup to the patient and ask the patient to tip the contents under 

the tongue. Discourage patients from handling tablets.

• Observe the patient for at least 2 minutes until you are satisfied 

tablets are not divertable. Ask to see ‘how the tablets are dissolving’ 

enough times for this to become an acceptable part of the patient’s 

pick-up routine.

• Patients should sign that they have received their dose. Offer cordial 

or water to rinse the taste of the dissolved tablets from their mouth.

• The prescribing medical practitioner should be notified if the pharma-

cist or the health care professional dispensing the buprenorphine has 

concerns that the patient may be attempting to divert their medication.
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Introduction

Naltrexone was first used in the treatment of opioid dependence in the 

USA in the 1970s. However, because there was seen to be only a small 

demand for the drug, it was not initially registered for use in Australia. 

During the 1990s, there was an increase in the prevalence of opioid depen-

dence, and increasing interest in using naltrexone. A number of medical 

practitioners began prescribing naltrexone under the Special Access Scheme 

which, under specific circumstances, allows the prescribing of unregistered 

drugs. Results of the first Australian clinical trial of naltrexone in the 

management of opioid dependence were published in 1998. In 1999, the 

drug was registered for use in Australia.

These clinical guidelines have been prepared to aid medical practitioners 

in the selection and management of patients seeking treatment with 

naltrexone hydrochloride for management of opioid dependence, and to 
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assist medical practitioners to provide patients with accurate information 

concerning naltrexone.

These clinical guidelines cover the use of naltrexone in the management 

of opioid dependence – in both relapse prevention and withdrawal. The 

approach taken in developing these guidelines was to review published 

evidence, paying most weight to appropriately controlled trials. Strong 

research evidence is not available on many issues, and clinical consensus 

from a panel of experienced clinicians has been employed in developing 

these guidelines.

The guidelines were prepared under the auspices of the National Expert 

Advisory Committee on Illicit Drugs (NEACID) in collaboration with the 

National Evaluation of Pharmacotherapies for Opioid Dependence (NEPOD) 

project, the Royal Australian College of General Practitioners (RACGP), and 

the Australian Professional Society on Alcohol and Other Drugs (APSAD), 

and are funded by the Commonwealth Department of Health and Ageing.

These clinical guidelines are based on international research literature 

and clinical experience with the use of naltrexone in Australia. The material 

presented has undergone a rigorous process of review and has been formally 

endorsed by the RACGP and APSAD.

The contribution of various individuals and organizations in the drafting 

and review process is gratefully acknowledged. Commonwealth Government 

and State Government support for the National Evaluation of Pharmaco-

therapies for Opioid Dependence (NEPOD) project allowed extensive clinical 

and research experience of naltrexone, and underpins the development of 

these guidelines.

Regulation of naltrexone in Australia

Naltrexone hydrochloride (Revia®) is registered in Australia for use in relapse 

prevention for alcohol dependence and opioid dependence. Naltrexone is 

available on the Pharmaceutical Benefits Scheme (PBS) for only one indica-

tion, as an authority prescription for relapse prevention in the management 

of alcohol dependence. Several studies have demonstrated the efficacy of 

naltrexone in alcohol dependence,1,2 although the effectiveness of naltrexone 

in alcohol dependence is reduced by poor compliance.3 Naltrexone is 

available on private prescription for relapse prevention in opioid dependence. 



448 Pharmacotherapies for the treatment of opioid dependence

This treatment is designed to assist a detoxified and opioid-free former 

heroin user to remain abstinent from heroin.

Naltrexone is not registered in Australia for use in opioid withdrawal, 

although it is occasionally used to accelerate the process of withdrawal 

from opioids. Rapid detoxification is the term given to a wide variety of 

techniques employing an opioid antagonist to accelerate the process 

of opioid withdrawal.4 The use of naltrexone in rapid detoxification is 

an ‘off label’ use of the drug, which places additional responsibility 

on medical practitioners to ensure that prospective patients are fully 

informed of the potential risks and benefits of the use of naltrexone 

to accelerate withdrawal and alternate treatment approaches available. 
Prescribers must ensure that written informed consent for the procedure 

is obtained.

Clinical pharmacology of naltrexone

General information

What is naltrexone?

Naltrexone is a highly specific opioid antagonist which has a high affinity 

for opiate receptor sites. It competitively displaces opioid agonists if they are 

present, such as methadone, heroin, and slow-release morphine. Naltrexone 

has few intrinsic actions besides its opioid-blocking properties. It does 

produce miosis or pupillary constriction by an unknown mechanism. 

Naltrexone does not cause any physiologic tolerance or dependence. It is 

not known to block the effects of other classes of drug besides opioids, 

however, naltrexone appears to block some of the euphoriant actions of 

alcohol, presumably due to its blockade of opioid receptors.

What form does it come in?

Naltrexone hydrochloride is available in Australia as Revia®, and is presented 

as a scored, pale yellow coated capsule-shaped tablet. Revia is available as 

50 mg tablets in bottles of 30 tablets. Because the major limitation of naltrex-

one is patient compliance with the daily regimen, there is considerable 

interest in the use of depot preparations of naltrexone, designed to slowly 

release naltrexone into the circulation over a period of weeks to months. 
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Medical practitioners in Australia and elsewhere have experimented with 

naltrexone implants designed to do this.

Naltrexone implants are not registered for use in Australia, and their 

use is experimental. Medical practitioners are advised not to use naltrex-

one implants, except in the context of clinical trials registered with the 

Australian Government regulatory organization, the Therapeutic Goods 

Administration.

Absorption, distribution, metabolism, and excretion

Naltrexone is rapidly absorbed, with peak blood levels achieved about 

1 hour after oral administration.5 Naltrexone has a relatively short plasma 

half-life of 4 hours. It is primarily metabolized in the liver to a metabolite, 

6β-naltrexol, which has a plasma half-life of about 10 hours and is also 

an opioid antagonist. Approximately 20% of the active metabolite is bound 

to plasma protein, and is distributed widely, with relatively high amounts 

in the brain, fat, spleen, heart, testes, kidney, and urine.5 Naltrexone and 

6β-naltrexol undergo enterohepatic recycling and are excreted primarily 

by the kidney. Less than 1% of naltrexone is excreted unchanged.

Despite both compounds having relatively short half-lives, the duration 

of naltrexone blockade is much longer. An oral dose of 50 mg naltrexone 

has been shown to produce 80% inhibition of radiolabeled carfentanyl 

binding for 72 hours.6

Rationale for the use of naltrexone in opioid dependence

The rationale for using naltrexone in relapse prevention is that the patient 

knows that taking naltrexone blocks the effects of heroin. Detoxified heroin 

users have described naltrexone as being a form of ‘insurance’, a protection 

against a sudden temptation to use heroin. Clinical experience indicates 

that patients who take naltrexone in the hope that it will stop them wanting 

to use heroin, or will maintain their motivation to remain abstinent, tend 

to be disappointed. Naltrexone should be seen as a medication which may 

help motivated patients to remain abstinent, rather than a drug which 

reduces patients’ desire to use heroin. Furthermore, it should be remembered 

that ‘motivation’ to remain drug-free can be very variable over time. It is 

common that people in crisis express a strong intention to become and 
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remain drug-free, but within a relatively short time such determination 

disappears.

Indications

Naltrexone is indicated for opioid users seeking abstinence from opioids 

and who are capable of giving informed consent to treatment. Naltrexone 

treatment is only appropriate for opioid users committed to long-term 

abstinence.

Contraindications to naltrexone treatment

Contraindications to naltrexone treatment include current physiologic 

dependence on opioids. Those currently physiologically dependent should 

be offered detoxification or referred to specialist services. Those patients 

using opioids for chronic pain require specialist assessment. There needs to 

be a drug-free interval before commencing naltrexone and patients should 

not commence treatment in acute opioid withdrawal.

Treatment of patients with acute hepatitis or liver failure is contraindi-

cated, as naltrexone can be hepatotoxic in high doses. The margin of 

separation between the apparently safe dose of naltrexone and the dose 

causing hepatic injury appears to be only 5-fold or less. Known adverse 

reaction or sensitivity to naltrexone is also a contraindication.

Precautions

Caution is advised in prescribing naltrexone to the following patients: 

women who are pregnant or breastfeeding, patients concurrently dependent 

on multiple drugs, patients with impaired renal function, patients with 

major psychiatric illness (including depression), children, and adolescents. 

In each of these cases, assessment by an alcohol and drug specialist is 

recommended.

Side-effects

Although major adverse events are very rare, side-effects of naltrexone 

are common, but tend to be transient, mild, and improve with time. Side-

effects reported by more than 10% of patients include difficulty in sleeping, 
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loss of energy, anxiety, abdominal pain, nausea and vomiting, joint and 

muscle pain, and headache.

Safety of naltrexone treatment

The greatest problem associated with naltrexone treatment is the increased 

risk of death from heroin overdose in patients who return to opioid use 

after being treated with naltrexone.

Increased risk of death for those patients who return to opioid use after 

naltrexone treatment is thought to be primarily due to loss of tolerance to 

opioids. An increase in the risk of death by overdose occurs in any recently 

detoxified group of formerly heroin-dependent patients, including people 

within 12 months of leaving methadone treatment.7 After discontinuing 

naltrexone, a dose of heroin which the user had been accustomed to inject 

during their last period of addiction may now prove fatal.

Another factor contributing to the risk of death is that some people 

become depressed after discontinuing heroin, and may deliberately suicide. 

The experience with naltrexone indicates that there are few serious adverse 

reactions, other than the precipitated withdrawal, which occurs when the 

drug is administered to someone who is not opioid-free.

Although some years ago it was noted that high doses of naltrexone 

administered to morbidly obese subjects resulted in transaminase elevations, 

subsequent experience with use of naltrexone in alcohol dependence has 

found hepatotoxicity to be rare.8

Effectiveness of naltrexone treatment

The effectiveness of naltrexone treatment for relapse prevention is limited. 

Published literature on naltrexone in relapse prevention in general shows 

that only a small minority of opioid-dependent people seek naltrexone 

treatment, and among those entering treatment there is a very high rate 

of drop-out.

A significant proportion of people remaining in naltrexone treatment 

for periods of 3 months or longer remain abstinent from heroin. However, 

this represents only a small proportion of heroin users. Furthermore, most 

of these subjects appear to return to heroin use eventually. The only 

moderately long-term, published follow-up study of patients treated with 

naltrexone9 reported that more than 90% of subjects became re-addicted to 
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heroin at some time over the following 5 years. Patients in that study 

reported that they had found naltrexone helpful, as it had helped them 

to remain heroin-free for periods of time. This study concluded that naltrex-

one was not a ‘cure’ for heroin addiction, but was a useful medication in 

protecting patients from re-addiction for periods of time.

With more intensive supportive treatment, and with new methods of 

delivering naltrexone, it is thought that the effectiveness of treatment with 

this medication can be improved. However, at this time the available 

evidence suggests only very modest efficacy of naltrexone in relapse 

prevention for opioid dependence.

Entry into naltrexone treatment

Patient selection issues

Because of concerns over safety in the event of relapse, and the relatively 

low rates of abstinence achieved with naltrexone, naltrexone treatment is 

only appropriate for heroin users committed to long-term abstinence. It is 

preferable that such a commitment is assessed over time – at least a few 

days – rather than in a single interview.

Naltrexone is only one of a range of treatments for opioid dependence. 

Treatment options include detoxification, self-help groups, drug-free coun-

seling, residential therapeutic communities, and maintenance treatment 

with methadone or buprenorphine. These treatment options are comple-

mentary, not competing, and many patients will access a variety of treat-

ments over time, depending on their circumstances. The appropriateness 

of entry into one of these treatment options should be considered when 

assessing a patient for naltrexone treatment.

Clinicians should consider how prospective patients are to be inducted 

onto naltrexone. Induction onto naltrexone involves reversal of neuro-

adaptation to opioids, and usually produces considerable symptomatic 

distress for a few days.

Retention in drug dependence treatment programs is generally poor with 

the exception of agonist maintenance therapies.10 Patients may be better 

suited to methadone or buprenorphine maintenance treatment if they are 

ambivalent about long-term abstinence, or if they are at high risk of relapse 

to heroin use. Such risk may be evidenced by virtue of a chaotic lifestyle, 
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entrenched involvement with drug-using friends, and a lack of external 

supports to assist the patient to maintain abstinence.

Assessment for naltrexone treatment

Motivation and expectations

Motivation for treatment and expectations of treatment should be explored 

by clarification of reasons for presentation including immediate precipitants 

and clarification of the patient’s goals such as long-term abstinence, respite, 

and attempt to regain control.

Many prospective patients see naltrexone as a ‘wonder drug’ which will 

stop them from wanting to use drugs. Naltrexone can be a useful adjunct in 

relapse prevention, but it does not motivate people to remain abstinent.

Drug use history

A drug use history comprises an assessment of current levels of drug use 

including quantity and frequency of use, duration of use, assessment of 

dependence including physiologic dependence, use of drugs other than the 

primary drug of dependence, and a history of treatment for drug problems. 

Careful drug use history taking is extremely important.

Patients may say they have been abstinent from heroin for a week, but may 

have been using street methadone and/or codeine or dextropropoxyphene 

preparations or compound analgesics such as Panadeine Forte®, or Digesic® 

and still be physiologically dependent on opioids. If a patient is on 

methadone or has recently been on methadone, or has been using street 

methadone, it is important to be particularly cautious when initiating 

naltrexone. If a patient’s primary drug problem is amphetamine, cocaine, 

or cannabis use, it is very unlikely that naltrexone will be of use.

Evidence of drug use such as documenting the extent of vein damage, 

signs of liver disease, nutrition, and self-care should be sought. This may be 

of value in monitoring improvements during treatment, and providing 

patients with positive feedback about their progress.

Medical and psychiatric history

In general, patients with a history of medical conditions, which are acute 

or unstable, should undergo careful assessment prior to initiation of any 



454 Pharmacotherapies for the treatment of opioid dependence

new treatment. Consideration needs to be given to possible drug interac-

tions in people taking prescribed medications.

Naltrexone treatment or, possibly, abstinence from heroin may exacerbate 

or unmask psychiatric problems, particularly depression, in susceptible 

subjects. Identification and monitoring of depressive symptoms is desirable, 

and if there is concern about a patient’s mood, psychiatric assessment may 

be helpful. Mental state examination (mood, affect, attention, and concen-

tration) is important to screen for depression or thought disorder, and to 

confirm that the patient is in a fit state to provide informed consent.

A psychosocial history should also be taken. A careful history should 

consider social circumstances including housing, relationships, children, 

employment, developmental history such as family of origin, schooling, 

occupational history, and forensic history including current charges.

Rapid detoxification causes considerable physiologic stress. Patients with 

history or signs of cardiac disease, particularly ischemic heart disease, 

arrhythmia, or hypertrophic cardiomyopathy, or respiratory disease should 

not undergo rapid detoxification. Patients with signs of acute or decompen-

sated chronic liver disease (jaundice, encephalopathy) should not usually 

be commenced on naltrexone.

Investigations where clinically indicated

If a patient has a positive pregnancy test at assessment, do not perform a 

naloxone challenge, and reconsider naltrexone treatment. Patients should 

be advised of the potential risks of naltrexone during pregnancy.

Urinalysis can be undertaken as an adjunct to history taking and physical 

examination in confirming recent drug use. Opioids can be detected in urine 

for up to 48 hours. If a patient has an opioid-positive urine at assessment 

do not continue with the naloxone challenge test. Patients should be advised 

if random urine drug screens are used for monitoring purposes during 

treatment.

Injecting drug users are a high-risk group for parenterally transmitted 

diseases. It is therefore appropriate to screen new patients for hepatitis B 

and C, immunize against hepatitis B, and provide harm reduction informa-

tion. Liver function tests (LFTs) and serology for blood-borne viruses are 

not mandatory prior to initiating treatment, and may better be undertaken 

during the first month of treatment.
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In situations where patients report having completed detoxification, it 

is prudent to confirm that they are no longer physically dependent on 

opioids by performing a naloxone challenge test (see Appendix 1).

Treatment plan and informed consent

Informed consent for naltrexone treatment should include explaining 

treatment and providing written information. Patients should be appraised 

of the potential risks of treatment, particularly the overdose risks on discon-

tinuing naltrexone. Contraindications for treatment should be discussed 

and excluded, and arrangements for induction onto naltrexone explained. 

The costs of treatment, frequency of appointments, and availability of 

support services should be explained and clarification sought as to whether 

the patient wants to enter into an arrangement in which his/her taking of 

naltrexone is supervised.

Supervision of naltrexone taking may improve compliance with treatment. 

Currently, several programs encourage patients to involve a significant 

other, carer, or friend to supervise the daily taking of naltrexone, and this 

may improve compliance and treatment outcomes. Research has demon-

strated that treatment with naltrexone is more effective in highly supervised 

settings such as prisoners on probation,11 or medical practitioners under 

the supervision of medical boards.12 Whether these findings can be extended 

to having family members or friends as carers remains to be determined.

Finally, practitioners must document informed consent to naltrexone 

treatment and a medical warning card should be issued to patients in case 

analgesia is required in the event of sudden illness or injury.

Induction into treatment

The administration of naltrexone to people physiologically dependent 

on opioids will precipitate a severe withdrawal reaction. Precipitated 

withdrawal is much more severe than spontaneous withdrawal, and people 

undergoing precipitated withdrawal can become very ill. To avoid precipi-

tating withdrawal, there are three approaches to induction onto naltrexone 

treatment.

The conventional approach is to undertake detoxification, and when 

patients have been free of short-acting opioids for 5 days, or free of 
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methadone for 10 days, commence naltrexone treatment. As patient history 

can be unreliable, it is desirable to perform a naloxone challenge test prior 

to the first dose of naltrexone, to avoid inadvertently precipitating a 

withdrawal reaction. The procedure for undertaking a naloxone challenge 

is outlined in Appendix 1.

Antagonist accelerated induction or rapid detoxification involves adminis-

tration of naltrexone or naloxone to opioid-dependent subjects, while 

providing symptomatic relief to make the ensuing precipitated withdrawal 

tolerable.

Buprenorphine-assisted detoxification can allow the introduction 

of naltrexone without severe precipitated withdrawal, either during 

bupre norphine treatment or within days of stopping buprenorphine.

Treatment with naltrexone

Dose and duration of treatment

The usual maintenance dose of naltrexone is 50 mg daily. However, 25 mg 

daily produces adequate blockade of opioid receptors, and may be a 

satisfactory dose in patients who experience side-effects from 50 mg/day.

The optimal duration for treatment with naltrexone is unknown. 

However, it is known that treatment for dependence is a long-term process, 

and there is still a substantial risk of relapse to heroin dependence for 2 to 

3 years after last use of heroin. The optimal period of treatment will be 

different for different patients and advice about how long to take naltrexone 

should take into account lifestyle changes, environmental risk factors, and 

craving. Patients should generally be encouraged to take naltrexone for at 

least 6 months.

Supportive care for patients on naltrexone

Intensive follow-up is a critical component of optimizing the benefits 

of naltrexone treatment. The clinician performing induction onto naltrex-

one should review patients, or arrange for a suitably qualified health pro-

fessional to review them, on two occasions during the first week after 

induction. Thereafter, clinical reviews should be conducted weekly during 

the first month of treatment.



Clinical guidelines and procedures for the use of naltrexone 457 

There are many approaches to the delivery of supportive care. Medical 

monitoring involves a regular review with the prescribing doctor, with 

monitoring of compliance and review of drug use, sometimes with urine 

testing to confirm self-report. Regularly scheduled counseling sessions have 

frequently been used. Supervised dosing is where a family member or friend 

supervises the daily administration of naltrexone, sometimes administering 

the tablet crushed to minimize the risk of the patient spitting it out. Self-

help groups may also be a valuable adjunct to people trying to maintain 

abstinence.

In the treatment of drug dependence, it is conventional to accept that 

it is only possible to help people change patterns of behavior if they them-

selves are motivated to make such changes. Motivation of treated heroin 

users to remain abstinent is generally transient,13 and this is one reason 

why compliance with naltrexone treatment is generally poor, and a large 

proportion of subjects relapse. It is unclear how far practitioners should go 

towards trying to improve compliance with naltrexone treatment. In recent 

years, several practitioners have advocated a more aggressive approach to 

naltrexone treatment. Rather than accepting the ambivalence and shifting 

motivation to remain abstinent frequently demonstrated by patients, these 

practitioners have recommended: initiating treatment with rapid detoxifi-

cation to minimize drop-outs prior to commencing naltrexone, supervised 

dosing by involvement of family or other carers who provide a high level 

of supervision ensuring patients continue to take their naltrexone, and 

aggressive re-induction after an episode of relapse.

There has been no systematic evaluation of this approach to treatment, 

certainly not one involving comparison groups or randomized design. 

Whether in the long term this approach leads to better, worse, or the 

same outcomes as conventional approaches to treatment remains to be 

determined.

It is important to remember that, while families are often keen to be 

involved in patient care on naltrexone, practitioners must obtain patient 

consent to involve family or discuss treatment with them. Remember that 

every family is different and that adverse family dynamics can contribute 

to a person’s drug use. While most families try to support family members 

who stop heroin use, a person ceasing heroin can sometimes lead to 

considerable family tension. Sensitive handling of such changes could be 

important in reducing the risk of relapse.
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Many people taking naltrexone are keen to engage in some form of 

counseling, and practitioners who do not feel they have the skills or time 

to spend in counseling patients should refer patients who express a wish 

for counseling.

Monitoring and review

Patients should be seen regularly while on naltrexone treatment. It is rec-

ommended that clinical reviews should be conducted weekly during the 

first month of treatment, then fortnightly or monthly as required.

Monitoring of compliance and progress should occur at each clinical 

review, including assessing: drug use for both heroin and other drugs, 

compliance with the naltrexone regimen, changes in social functioning 

and relationships, whether the patient is involved in counseling, and the 

presence of any side-effects, especially mood-related effects.

Relapse

At review, some patients will report that they have discontinued 

naltrexone use and returned to using heroin. Just as commonly, they may 

report that they are complying with treatment – yet have fresh injecting 

marks, a positive urine test for opioids, or other evidence of return to 

heroin use. Sometimes it is only the report of a significant other which 

may alert the doctor to the fact that the patient is not taking naltrexone, 

and has resumed heroin. Multiple missed appointments and the 

observations of the dispensing pharmacist can also be valuable indicators 

that something is wrong.

In these circumstances, the conventional approach is to re-assess 

the patient, clarifying their motivation. Patients should always be warned 

of the risks of overdose. Other treatment options should be considered. 

If the patient wishes to enter a residential treatment program, the 

program rules may allow them to remain on naltrexone. Some patients 

prefer to do this, so that they continue naltrexone after leaving residential 

treatment.

Re-induction onto naltrexone

Many patients who have relapsed will express a desire to resume 

naltrexone treatment. However, these patients need to be cautioned that 
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reinstatement of dependence occurs rapidly within days of regular heroin 

use, and, therefore, somewhat unpredictably, resuming naltrexone can 

precipitate severe withdrawal.

If it is more than 5 days since the last dose of naltrexone, and the patient 

has used heroin each day since then, recommence on naltrexone as though 

a new patient requiring detoxification.

If it is within 5 days of the last naltrexone dose, restart naltrexone under 

medical supervision – patients may experience withdrawal, but this is 

usually not severe. Restart naltrexone in the morning, at least 24 hours 

after the last use of heroin, commencing with one quarter of a tablet 

(12.5 mg). Patients may need symptomatic medication.

Clinical experience to date has been that patients who relapse and return 

to naltrexone tend to remain in treatment a relatively short time. After 

multiple relapses, medical practitioners should seriously consider whether 

it is appropriate to continue naltrexone treatment, as it becomes increas-

ingly likely that the patient will drop out, and it is preferable to actively 

manage cessation of treatment than for people to drop out and be receiving 

no treatment. Alternative approaches such as residential treatment or metha-

done or buprenorphine maintenance treatment should be discussed.

Transfer to maintenance substitution treatment

The patient may wish to transfer to maintenance substitution treatment 

with methadone or buprenorphine. This involves some risk, because 

when methadone is commenced too soon after the last dose of naltrexone, 

its actions will be blocked, and patients may appear to require a higher 

starting dose of methadone. This can give rise to a situation where people 

accumulate toxic levels of methadone, and the toxicity only becomes 

gradually apparent as the naltrexone blockade wears off. This risk needs 

to be balanced with the risk of people using heroin if the methadone dose 

is insufficient.

The first dose of methadone should ideally be delayed until 72 hours 

after the last dose of naltrexone. However, it may be possible to initiate 

treatment with 20 mg of methadone after only 48 hours, although patients 

should be warned of the possible residual receptor blockade. When metha-

done is initiated within 7 days of the last use of naltrexone, the starting 

dose should not exceed 20 mg daily for the first 3 days, as the patient may 

have low tolerance. When inducting onto buprenorphine, the initial dose 
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should not exceed 4 mg, although rapid dose increases can occur following 

review by the prescribing doctor.

Management issues in naltrexone treatment

Intermittent naltrexone use

Some patients may wish to use naltrexone in an intermittent way. For 

example a patient may be abstinent, but when facing a high-risk situation 

will take one tablet, or a patient may want to avoid heroin use most days, 

but want to take heroin on weekends.

There are serious potential risks with these approaches, including overdose 

on opioids due to risk of misjudging level of tolerance and precipitated 

withdrawal due to resumption of naltrexone following reinstatement of 

opioid dependence. For these reasons, it is appropriate to caution people 

against irregular use of naltrexone. Also, in some situations it may be 

prudent to discontinue naltrexone treatment if the patient’s level of risk 

taking outweighs any observed benefits of the treatment.

Diversion

Patients should be warned against giving or selling their naltrexone to 

other opioid users as it can precipitate acute withdrawal. Precipitated 

withdrawal is much more severe than spontaneous opioid withdrawal. 

Several patients have required hospitalization after taking naltrexone while 

still physiologically dependent on heroin. Guidelines for the management 

of precipitated withdrawal are included in Appendix 2.

Multiple drug use

Some heroin-dependent patients, when they cease heroin, commence 

or increase their use of other drugs, especially benzodiazepines, cannabis, 

amphetamines, and cocaine. Naltrexone does not block the effects of these 

drugs. Practitioners should caution patients against use of these drugs, and 

should monitor use of these drugs at each appointment. The risks and 

benefits of continuing naltrexone treatment should be assessed when 

patients are abusing or dependent upon other drugs.
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Adjunct pharmacotherapies

To date, there is no evidence to support the routine use of drugs such as 

antipsychotics, benzodiazepines, and anticonvulsants during naltrexone 

treatment.

Many heroin users experience dysphoria at treatment presentation, upon 

completion of withdrawal and during the induction phase of naltrexone. 

The dysphoria usually resolves within weeks.

Antidepressants are indicated if there is a diagnosis of depression on the 

basis of features more substantial than dysphoria, such as suicidal ideation, 

anhedonia, sleep disturbance, and weight change. Although it has been 

suggested that use of selective serotonin re-uptake inhibitors (SSRIs) improve 

outcomes in unselected naltrexone patients, the weight of evidence does 

not support routine use of SSRIs in conjunction with naltrexone.

One study has reported that naltrexone has fewer adverse effects on sleep 

than methadone,14 but despite this many patients complain of insomnia, 

particularly on initiation of naltrexone treatment. Benzodiazepines can 

help, but their use should be time limited – a period of less than 2 weeks is 

recommended. Patients need to be advised of non-pharmacologic treatment 

options for sleep disturbance.

There may be a role for the use of symptomatic medications in the first 

few days of naltrexone treatment to address ongoing withdrawal symptoms. 

Recommended medications include metoclopramide for nausea and vomit-

ing, hyoscine butylbromide for abdominal cramps, non-steroidal anti-

inflammatory drugs (NSAIDs) for joint aches, benzodiazepines for agitation 

and insomnia, and the use of non-opioid antidiarrheals for diarrhea.

Pain management

For mild pain, non-opioid analgesics such as paracetamol and NSAIDs 

should be used. Patients taking naltrexone will not benefit from opioid- 

containing medicines such as cough, cold, and antidiarrheal preparations.

Naltrexone should be discontinued at least 72 hours before elective 

surgery, including dental surgery, if it is anticipated that opioid analgesia 

may be required. The treating clinician should be informed that the patient 

has been taking naltrexone. The patient should then be abstinent from any 

opioid for 3 to 5 days before resuming naltrexone treatment, depending 

on the duration of the opiate use and the half-life of the opiate. A more 
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conservative approach is to wait 7 days. As an alternative, a naloxone 

challenge test can be administered.

In an emergency, pain management may consist of regional analgesia, 

conscious sedation with a benzodiazepine, non-opioid analgesics, or general 

anesthesia. Ketorolac is an NSAID available for parenteral use. In an emer-

gency, pain management should be coordinated with an alcohol and drug 

specialist.

Pregnancy

Patients seeking to remain opioid-free during pregnancy should have addi-

tional monitoring and support, as pregnancy can be a time of considerable 

psychologic stress. While pregnancy is often a time when women become 

motivated to stop drug use, it is also a time when previously stable patients 

may relapse.

The safety of naltrexone in pregnancy is not established. It has been 

classified as pregnancy risk B3. If the pregnant woman believes she is at low 

risk of relapse, and the doctor concurs, it is appropriate to cease naltrexone 

and monitor the patient through pregnancy. If the patient is highly con-

cerned about relapse, and wishes to continue naltrexone, it is important to 

inform the patient about the risks of staying on naltrexone, and obtain 

consent for ongoing treatment. If the patient wishes to cease naltrexone 

but then reports that she has started using heroin again, it may be appro-

priate to consider methadone treatment. Patients need to be fully informed 

of the risks involved in doing so, including the risk that the baby will go 

through withdrawal on delivery.

Rapid detoxification – the use of naltrexone 
in withdrawal

Rapid detoxification is the process of accelerating acute withdrawal from 

heroin (or other opioids) by administration of an opioid antagonist, while 

providing symptomatic relief to enable patients to tolerate the procedure.

It is not recommended that practitioners use rapid detoxification as 

a means of induction onto naltrexone, particularly not on an occasional 

basis. These guidelines are intended for those practitioners who have decided 

to perform rapid detoxification on a regular basis.
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Opioid antagonist precipitated withdrawal

The administration of opioid antagonists (such as naloxone or naltrexone) 

to an individual who is currently physiologically dependent on opioids 

precipitates an immediate abstinence syndrome, often of considerable 

severity. This is the basis for the naloxone challenge test to diagnose opioid 

dependence (see Appendix 1).

The acute phase of precipitated withdrawal involves three major clusters 

of symptoms: gastrointestinal, psychologic, and physiologic symptoms. 

Gastrointestinal symptoms include vomiting and diarrhea, often with 

cramping abdominal pain, lasting many hours. Without supportive treat-

ment patients may become dehydrated and develop electrolyte distur-

bances as a result of severe vomiting. Psychologic disturbances may include 

agitation, dysphoria, and delirium which can last for up to 12 hours. 

Significant physiologic disturbances may include a marked increase in 

circulating catecholamines.

The trade-off is that some aspects of antagonist-precipitated withdrawal 

appear to be of shorter duration than the process of spontaneous with-

drawal. For example, in anesthetized patients given a bolus dose of nalox-

one or naltrexone, signs of physiologic withdrawal resolve in 4–6 hours. 

Once acute withdrawal signs have subsided, further administration of 

naloxone evokes no further withdrawal signs, and this has been taken as 

definitive evidence that acute withdrawal is complete.

However, while acute signs of withdrawal subside, many patients remain 

ill for considerably longer than this acute phase. The key step to minimizing 

the severity of acute precipitated withdrawal, and the severity of persisting 

symptoms over the next several days, is to delay the introduction of naltrex-

one until 48 hours after the last use of heroin, or 5 days after the last use of 

methadone. Administration of naltrexone without observing such a delay 

risks severe physiologic and psychologic reactions.

Approaches

The published literature on rapid detoxification is characterized by a 

marked variation in approaches used, reported outcomes, and reported 

severity of symptoms associated with detoxification and in medium-term 

outcomes. Broadly speaking, two approaches to rapid detoxification have 
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evolved: rapid detoxification under anesthesia, and rapid detoxification 

using sedation.

Anesthesia-based approaches to rapid detoxification involve airway 

protection to minimize the risk of aspiration. However, many patients are 

persistently unwell after the procedure. Use of anesthesia-based approaches 

requires skilled personnel, and high-level medical settings such as an inten-

sive care unit (ICU) or operating room for 4–6 hours, and is more expensive 

than procedures involving sedation. Australian studies suggest that patient 

outcomes post rapid detoxification under anesthesia are no better than 

outcomes post rapid detoxification using sedation.

What all approaches to rapid detoxification have in common is the 

administration of an antagonist to precipitate withdrawal, use of symp-

tomatic treatment to alleviate the severe precipitated acute withdrawal, 

and use of symptomatic treatment to alleviate persisting dysphoria and 

gastrointestinal symptoms after acute withdrawal has subsided.

The key components of rapid detoxification include assessment and 

informed consent, an adequate interval between the patient’s last dose of 

an opioid and introduction of naltrexone, provision of symptomatic 

medication, and provision of an appropriate setting for care.

Assessment and informed consent

Naltrexone is not registered in Australia for use in rapid detoxification. 

Clinicians offering this treatment have an obligation to fully and accurately 

inform patients of the risks and benefits of the procedure, and alternative 

treatment approaches, and to ensure that patients are able to give informed 

consent to the treatment. Adequate assessment is the key to obtaining 

informed consent and appropriate patient selection.

The provision of accurate information about the procedure and naltrex-

one treatment is critical. Patients and their support people (if consent is 

given for their involvement in care) should be informed of the documented 

effectiveness of naltrexone treatment. Consumer demand for rapid detoxi-

fication appeared to be guided by the belief that it offered quick, painless 

detoxification, which committed patients to abstinence. However, these 

perceptions were not well founded. Research has consistently demonstrated 

that rapid detoxification is neither quick nor painless, with persisting 

withdrawal symptoms and malaise for several days.
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Rapid detoxification does improve short-term induction onto naltrex-

one, but thereafter attrition from treatment is high. Sixty percent or more 

of patients undergoing rapid detoxification relapse to heroin addiction 

within 6 months.

Poorly motivated patients, and those in unstable social circumstances, 

are poor candidates for naltrexone treatment. Patients who are homeless or 

in highly unstable social circumstances require a comprehensive plan to 

stabilize their circumstances prior to undergoing rapid detoxification. It is 

probably best to defer naltrexone treatment in those patients who are 

ambivalent about remaining abstinent from opioids.

The assessment documented in the medical record should include: 

drug use and treatment history, medical and psychiatric history, psycho-

social history, physical and mental state examination, and assessment of 

motivation.

Contraindications include pregnancy, a history of cardiac disease, or 

evidence of heart disease on clinical examination, chronic renal impair-

ment, decompensated liver disease including jaundice, ascites, and hepatic 

encephalopathy, current dependence on benzodiazepines, alcohol, or 

stimulants, and a history of psychosis.

Relative contraindications to rapid detoxification include moderate or 

severe depressive symptoms. Psychiatric assessment is recommended in 

these cases.

Prospective patients should be supplied with written and verbal informa-

tion about the nature of the proposed treatment, risks involved, steps to 

minimize the risk of severe withdrawal, known benefits and risks of naltrex-

one treatment, costs of treatment and the services that will be provided, 

and the role of any support people.

All patients must be warned at the outset, and at follow-up visits, of the 

risks of opioid overdose on discontinuing naltrexone and recommencing 

opioid use. There have been cases where patients on methadone treatment 

have undergone rapid detoxification without informing their methadone 

prescriber or their methadone-dispensing pharmacist, and where resumption 

of methadone has resulted in fatal overdose.

Patients on methadone should be asked to consent to the notification of 

their methadone prescriber and dispensing pharmacist of their proposed 

rapid detoxification. Where patient consent is not given, it is not appropriate 

to proceed with rapid detoxification.
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Interval between last opioid use and rapid detoxification

Delaying the administration of antagonists until there are very low levels 

of circulating opioid drugs minimizes the severity of acute withdrawal and 

greatly reduces the severity of protracted withdrawal in the first week of 

naltrexone treatment.

After conventional detoxification, naltrexone should only be introduced 

after 5 days free of heroin or 10 days after the last dose of methadone. 

Rapid detoxification reduces the delay in commencing naltrexone. Naltrex-

one may be introduced after at least 48 hours free of short-acting opioids 

such as heroin or morphine, or at least 5 days free of methadone.

After these intervals, most opioid-dependent patients will experience 

moderate precipitated withdrawal and will require symptomatic support 

and monitoring.

Opioids must be entirely avoided in the interval prior to rapid detoxifi-

cation. During this opioid-free interval, patients can be treated with clonidine 

and other symptomatic medications as needed to minimize withdrawal 

distress.

Provision of symptomatic medication

Prior to induction to naltrexone, clonidine is used in doses up to 300 µg 

8 hourly with 900 µg per day maximum dose. Clonidine helps control 

agitation and restlessness. However, the dose which can be employed is 

limited by side-effects – most patients will become somewhat hypotensive, 

and should be warned of this risk.

It is generally safest to start with a dose of 150 µg every 6 hours, monitor-

ing the symptomatic response and the patient’s blood pressure. Clonidine 

should be withheld if the systolic blood pressure falls below 90 mmHg or 

patients complain of light headedness. Doses as low as 75 µg 4 to 6 hourly 

can help relieve withdrawal distress.

Clonidine should be commenced at around the time the patient begins 

to experience withdrawal symptoms, generally about 8 hours after the last 

use of heroin or 24 hours after their last dose of methadone. Clonidine 

should be continued until the patient has commenced naltrexone.

Other medications which may provide symptomatic relief in the period 

prior to induction onto naltrexone include: quinine sulfate 300 mg 2 times 

daily for muscle cramps, metoclopramide 10 mg 3 times daily for nausea 
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and vomiting, and temazepam 20 mg at night for insomnia. Medications 

should not be given as a prescription, but should be dispensed daily to 

patients during the lead up to rapid detoxification.

On commencement of rapid detoxification, octreotide, a synthetic soma-

tostatin analog, is the most effective agent for controlling gastrointestinal 

symptoms during precipitated withdrawal. Administer 100 µg subcutaneous 

octreotide prior to precipitating withdrawal.

Sedation is usually employed during the acute phase of precipitated with-

drawal in non-anesthetized patients. Medications which depress conscious-

ness, such as high-dose benzodiazepines, alleviate psychologic distress but 

increase the risk of aspiration as a result of depressed gag reflex. If patients 

have observed the appropriate opioid-free interval prior to commencement 

of naltrexone it is recommended that 5 mg diazepam be administered as 

premedication prior to precipitating withdrawal.

Precipitation of withdrawal

It is recommended that precipitated withdrawal be commenced with nalox-

one rather than naltrexone. Even with careful explanation to prospective 

patients, it is not always possible to be confident that people presenting for 

rapid detoxification will have observed the required opioid-free interval. 

For this reason it is recommended that precipitated withdrawal be initiated 

with naloxone rather than naltrexone.

Naloxone is a shorter-acting antagonist than naltrexone. If a patient has 

a severe withdrawal reaction to naloxone, the drug rapidly wears off, 

usually in less than an hour. In contrast, precipitated withdrawal from 

naltrexone lasts many hours and so it is highly desirable to initiate 

precipitated withdrawal with naloxone.

Administer 0.4 mg naloxone by intramuscular injection (im). If the 

reaction is too severe the procedure can be aborted. If the patient tolerates 

naloxone 0.4 mg im, naltrexone 25 mg can be administered orally.

All approaches to rapid detoxification involve balancing safety against tol-

erability. Clonidine can produce significant hypotension and bradycardia. 

In the context of dehydration, this can contribute to acute renal failure. 

Benzodiazepines can contribute to worsening of delirium, and to depression 

of consciousness, respiration, and gag reflex, and increased risk of aspiration. 

The more medications used to ameliorate symptoms, the greater the risks 



468 Pharmacotherapies for the treatment of opioid dependence

of drug interactions and potentiation of cardiovascular and respiratory 

toxicity. There have been several documented fatalities associated with 

rapid detoxification, mostly associated with the administration of multiple 

medications.

Setting for care

Anesthesia-based approaches to rapid detoxification require skilled personnel 

and high-level medical settings (ICU or operating room for 4–6 hours).

Rapid detoxification with sedation can be performed in settings with 

lower levels of care, and can be performed in ambulatory patients. However, 

as a precaution in the event of a severe precipitated withdrawal, rapid 

detoxification under sedation should only be performed where there is 

access to an adequate level of care, including: adequately trained nursing 

staff to deal with a severe reaction and possibly individualized nursing 

for 4 hours, medical staff on site for 4 hours from induction, and available 

on call for at least 24 hours after the first dose, access to medications, access 

to basic resuscitation equipment, and staff trained in the use of these 

devices.

Occasionally, even after great care in screening patients, a patient has a 

severe withdrawal reaction. During rapid detoxification, the first dose of 

naltrexone should always be administered in the morning to ensure that 

peak severity of precipitated withdrawal occurs at a time when medical 

support is most readily available.

Patients should be observed for a minimum of 3 hours after administra-

tion of naltrexone. If they are well, they can be discharged. On the evening 

after the first dose, temazepam 20 mg may be given, thereafter patients 

receive 50 mg naltrexone daily each morning.

Patients who are agitated or distressed at the end of 3 hours should remain 

under observation with regular monitoring and reassurance. Symptomatic 

relief is of some benefit: clonidine may be administered if the patient’s 

pulse is above 55 and systolic blood pressure is above 90 mmHg systolic; 

buscopan is helpful for abdominal cramps, and quinine is helpful for 

muscle cramps.

Occasionally, the precipitated withdrawal may be of such severity that it 

is inappropriate to discharge the patient, thus arrangements should be in 

place to ensure a patient can receive inpatient care overnight if needed.
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Patient information and warnings 
on naltrexone treatment

Patients should be supplied with take-home patient information and a 

medical warning card. Practitioners should cover the following points with 

patients:

• The patient (and carer if involved) must be made aware that naltrexone 

is not a ‘miracle cure’ for opioid dependence. Naltrexone does not 

influence the underlying reasons for opioid use and this is why appro-

priate counseling and support are integral to successful naltrexone 

treatment.

• Patients must be explicitly warned that attempting to overcome the 

naltrexone-induced opioid receptor blockade with large doses of 

opioids can result in fatal opioid overdose.

• Patients should also be warned that when they cease naltrexone treat-

ment they will have an increased sensitivity or diminished tolerance to 

opioids, and that relatively small doses of heroin may result in fatal 

overdose. If the patient has decided to use heroin again they should 

consider themselves as a ‘new user’.

• Patients should be advised that, on ceasing naltrexone, it takes very 

little use of heroin to develop physiologic dependence. After only a few 

days of daily heroin use, further ingestion of naltrexone may precipitate 

a withdrawal reaction. Patients should be cautioned about sharing 

their naltrexone with opioid-dependent friends or engaging in ‘home 

detoxification’.

• Patients should be advised to carry a medical warning card or bracelet, 

which states they will not respond to opioid analgesia. Warning cards 

may be obtained from the sponsoring pharmaceutical company. The 

patient should also inform other relevant clinicians involved in their 

medical care that they are taking naltrexone so that appropriate pain 

management can be provided.

• Patients should be advised that they may experience increased sex 

drive and fertility compared to when they were taking opioids and to 

use reliable contraception to avoid pregnancy. Female patients in 

particular should be counseled about avoiding pregnancy while taking 

naltrexone as its safe use in pregnancy and while breastfeeding has not 
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been established. The decision to continue naltrexone treatment in 

pregnancy involves careful assessment of the relative risks to the fetus 

and the likelihood of relapse to heroin use.

• It is safe to drink alcohol while taking naltrexone. Naltrexone will 

not stop an individual becoming intoxicated. However, alcohol 

intoxication while taking naltrexone has been reported at times to be 

unpleasant.

• The potential for relapse after ceasing treatment is high. Clinical expe-

rience suggests that active attempts to contact people who discontinue 

treatment or miss appointments may improve the outcomes of naltrex-

one treatment. At the commencement of treatment, it is desirable to 

confirm with patients that they consent to attempts being made to 

contact them to reschedule appointments if they fail to attend.
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Appendix 1: Naloxone (Narcan®) challenge

It is strongly recommended that the Narcan® challenge test be under-

taken when inducting patients onto naltrexone. There are however 

occasions where this may not be clinically indicated. Patients should 

be provided with information regarding the procedure, including the 

rationale behind the procedure.

Procedure

• Explain the test and the reason for performing it

• Intramuscular administration: 0.4 mg naloxone, repeat with another 

0.4 mg in 10 minutes if no indication of withdrawal, or

• Intravenous administration: 0.2 mg naloxone and if no indication 

of withdrawal after 60 seconds, give a further 0.6 mg and observe for 

5 minutes.

Withdrawal signs should peak within 10 minutes:

(a) piloerection – palpable and lasting more than 30 seconds;

(b) rhinorrhea, lacrimation, yawning (more than 3 times);

(c) sweating – wet rather than moist;

(d) vomiting.

Piloerection is the most decisive withdrawal sign. Restlessness is also a 

feature of a positive response to naloxone.

Interpretation

The naloxone challenge may be interpreted as positive (that is the patient 

is still physically dependent on opioids) if there is:

• a marked response with any one of the signs of withdrawal (a), (b), (c), 

or (d)

• a milder response with any two of the signs of withdrawal (a), (b), (c), 

or (d).



472 Pharmacotherapies for the treatment of opioid dependence

An alternative approach to interpreting the response to a naloxone 

challenge is to administer the Subjective and Objective Opiate Withdrawal 

Scales prior to administration of naloxone, and then repeat the administra-

tion of the scales at 10 and 20 minutes post-naloxone challenge.

A mild response is indicated as an increase of up to 2 points on the 

objective scale, or an increase of less than 5 points on the subjective scale. 

A positive response to naloxone is an increase greater than 2 points on the 

objective scale or 5 or more points on the subjective scale.

Response

If there is a mild positive response to naloxone, delay induction onto 

naltrexone and plan to re-challenge with naloxone after at least 24 hours. 

Reassure the patient that discomfort will pass in 20 minutes. If there is a 

severe response intramuscular morphine 10 mg can be administered, and 

detoxification from opiates advised.

If there are no signs other than a subjective response to naloxone, ask the 

patient if they would be able to tolerate this state for the next 24 hours. If 

the patient feels able to do so, they can be administered naltrexone 12.5 mg 

and be reviewed later that day.

If there is no response to the naloxone challenge, naltrexone treatment 

may be initiated with a starting dose of 25 mg. If there are no signs of 

withdrawal or side-effects following this initial naltrexone dose, the patient 

can go home, with instructions to take naltrexone 50 mg daily thereafter. 

If the patient complains of significant withdrawal or side-effects, maintain 

the patient on naltrexone 25 mg until symptoms have resolved.

Appendix 2: Management of acute opioid 
withdrawal precipitated by naltrexone

Introduction

Naltrexone is an opioid antagonist registered for use in Australia. There have 

been a number of reports of opioid-dependent people self-administering 

naltrexone, precipitating a severe withdrawal reaction requiring hospital 

treatment. These guidelines are to assist medical and nursing staff to 

recognize and manage naltrexone-precipitated withdrawal.
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Precipitated withdrawal

Onset of naltrexone-precipitated withdrawal occurs 20 to 60 minutes 

following ingestion. Gastrointestinal symptoms are usually predominant, 

severe vomiting and diarrhea may occur. Patients become agitated and 

distressed, and delirium with confusion is common. Signs of sympathetic 

overactivity, particularly profuse sweating and piloerection, may occur. If 

a patient has taken sedative drugs in conjunction with naltrexone, as 

commonly occurs, delirium is exacerbated but other signs may be less clear.

There are significant risks associated with precipitated withdrawal. Most 

deaths associated with precipitated withdrawal appear to have been the 

result of aspiration associated with high doses of sedative drugs. In people 

who have received high doses of sedating drugs, delayed respiratory depres-

sion emerging after acute withdrawal has subsided may have contributed 

to deaths. Fluid and electrolyte problems can be secondary to vomiting and 

diarrhea. During acute delirium, confused patients must be considered at 

risk and require medical care.

Diagnosis and assessment

History may be difficult to obtain from confused patients, particularly 

if they are defensive about being identified as heroin users. Suspect naltrex-

one-precipitated withdrawal in any patient presenting with signs of opioid 

withdrawal in conjunction with delirium or intractable vomiting. A history 

of opioid dependence should be gained from the patient or significant 

others, or by inspection of injection sites for recent track marks. An absence 

of track marks should not exclude this diagnosis. Careful assessment of the 

degree of sedation and of the patient’s capacity to protect their airway is 

essential. The use of flumazenil to reverse sedation is not recommended 

due to the chance of the presenting patient having concurrent benzodia-

zepine dependence and the risk of inducing life-threatening seizures. Deeply 

sedated vomiting patients may require intubation and ICU management. 

It may be desirable to check electrolytes and arterial blood gases.

Management

Naltrexone-precipitated withdrawal is self-limiting, with delirium usually 

lasting only about 4 hours. Treatment is supportive and symptomatic. 
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Patients with vomiting may require fluid and electrolyte replacement. 

Although most patients will experience fluid loss to some degree, the inser-

tion of iv cannulae and administration of fluids should be balanced against 

potential problems. Patients in delirium frequently remove iv lines. Most 

patients will be capable of tolerating oral fluids within 12 hours of ingestion 

of naltrexone.

During naltrexone-induced withdrawal delirium, most patients can be 

reoriented. This is critical in both obtaining a history and in managing the 

confused patient. The most important part of management is reassuring 

the patient that symptoms, although severe, will be short lived. Treating 

staff should be aware that the antagonist-induced withdrawal syndrome 

is extremely traumatic and that patients expressing fear of death, for exam-

ple, should not be treated contemptuously, but given appropriate repeated 

reassurance.

The administration of opioid agonists is unlikely to be helpful. Patients 

should be warned that taking heroin will not alleviate symptoms. In man-

aging vomiting and diarrhea, clinical experience indicates that conventional 

anti-emetics provide little relief. Octreotide 100 µg subcutaneously is the 

drug of choice in reducing vomiting and diarrhea. Agitation and sympathetic 

overactivity can be treated with clonidine 150 µg orally, or 100 µg intra-

muscular administration, repeated after 2 hours if agitation persists and 

hypotension is not a problem. Urgent sedation is imperative where patients 

are violent and confused, midazolam 5–10 mg intramuscular administra-

tion may be helpful. When abdominal cramps are a problem, a single dose 

of hyoscine-N-butylbromide 20 mg can help.

Additional management

Patients and families should be informed that residual symptoms may 

persist for up to 7 days. Patients need to be warned of the risk of overdose 

if they use heroin following naltrexone.



c h a p t e r  1 4

Choosing treatments: 
The role of economics in 
informing future 
decisions
Marian Shanahan and Richard P Mattick

The foregoing chapters have set out the evidence on the effects of opioid 

pharmacotherapies on dependent users’ health and drug-seeking behavior. 

Others have reached similar conclusions, giving converging support for the 

broad conclusions set out herein. For example, Amato et al,1 in an appraisal 

of five Cochrane reviews on substitution maintenance treatments for opi-

oid dependence, found that methadone maintenance was more effective in 

treatment retention than methadone detoxification, buprenorphine, 

LAAM, and heroin methadone maintenance and that higher-dose metha-

done is more effective than lower doses. Limited data existed on heroin 

use, but methadone was found effective at suppressing heroin use.1 These 

are the robust findings about the effects of these pharmacotherapies.

Given the evidence, it is likely that treatments for serious drug problems 

will become more broadly available internationally, as new awareness of 

public health takes precedence over government and community concerns 

about the nature of the treatments. However, these treatments are not 

without cost and resource implications. A challenge that will continue to 

face governments that attempt to reduce problems associated with opioid 

dependence through such treatment options is the costs that will accrue to 

the government and community as a consequence of management of 

opioid dependence. Being able to justify treatment from a clinical 

perspective is feasible in terms of public and patient health, but the 

questions of cost and effects and cost–benefit are also very important in 
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determining the use of these medications. Choosing between treatment 

options is not easy, and the economic literature is still limited in its 

coverage of the issues. However, the literature on costs and effects/benefits 

that is available tells us that treatment almost certainly pays for itself 

but there are other issues to consider. This final chapter addresses some of 

these issues.

Allocation of limited resources

One of the few truths in life is that resources are limited – this truth, com-

bined with unbridled demand, creates challenges in resource allocation. 

However, when it comes to health care, ‘more is not always better, people 

in general do not want ineffective, or minimally effective care, especially 

when it is inconvenient, unpleasant or dangerous’.2 This discord can create 

tensions in the field of substance abuse, a chronic remitting disease, where 

evidence demonstrates that treatment can work for those who remain in 

treatment, but where there is often a high drop-out rate with many cli-

ents as aware of the limitations and side-effects of treatment as clinicians 

who are recommending treatment. Additionally, the allocation of resources 

to assist with what is almost universally seen as a stigmatized and highly 

self-indulgent behavior often raises questions for governments and society. 

Government and the community often prefer a policing and criminal jus-

tice response to a treatment response, although the costs of such a law 

enforcement response occur at some significant financial cost and these 

responses often appear not to be as closely evaluated as new clinical treat-

ments. This is despite the fact that there is good evidence that treatment 

for opioid dependence can be effective as a crime prevention measure.3 

These are issues which economics may be able to speak to.

When assessing a treatment there are a number of questions which are 

asked and answered: does it work and is it safe (efficacy), will it work in 

real-life clinical settings (effectiveness), is the treatment cost beneficial 

from a societal perspective, and finally given scarce resources, is one 

treatment more or less cost-effective than another in general, or for 

specific populations (for example, those with comorbid mental health 

problems, pregnant women, or adolescents)?

Economics, based on the principles of technical and allocative efficiency, 

can help with answering the last of these two questions, but even with 
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these tools there are a number of challenges and, unlike clinical efficacy 

and effectiveness, findings may not be generalizable from one setting to 

another.4 For example, what is an efficient use of resources in a highly 

urbanized developed country may not be suitable in a lesser-developed 

rural environment. The term technical efficiency refers to the relationship 

between resources used and outcomes achieved with the use of those 

resources. A technically efficient result occurs when the maximum possible 

improvement in outcome is obtained from a given set of resource inputs. If 

the output could have been produced with less of one or more inputs, this 

is referred to as technical inefficiency. The disparity in relative costs of 

resources in different locales may lead to alternative treatments being 

found to be technically efficient in some locales but not in others. 

Allocative efficiency, on the other hand, is used to assess the broader 

costs and consequences. For example, if society produced only goods 

which no-one wanted to purchase, but they did it cheaply, this would 

be allocative inefficiency. In the case of opioid dependence treatment, a 

technically efficient treatment that produces what is needed or wanted 

(allocative efficiency) is the best option.

Cost-effectiveness and benefit

Ultimately, economics is about producing the outcomes which society 

desires, in the most efficient manner, whether it is within or beyond the 

health care sector. However, there is still room to explore efficient resource 

use within a given sector such as health. Within economics there are two 

major techniques which can provide guidance; cost-effectiveness and cost–

benefit analyses. Typically, cost-effectiveness analysis (CEA) is used to 

address questions such as whether one treatment (e.g., buprenorphine) is 

more cost-effective than another treatment (e.g., methadone) in achieving 

a given outcome (e.g. reducing heroin use or saving lives). Cost–benefit 

analysis (CBA), by way of contrast assigns monetary values to health 

and non-health outcomes, and it is used to assess questions such as which 

treatments are of value to society.2,5

Starting with the second of these, in the substance abuse area CBAs 

typically assess whether the cost of treatment has positive societal benefits 

in terms of decreasing crime rates, decreasing use of health care services, 

and other social gains such as decreasing the rates of HIV/AIDS and 
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hepatitis C and increasing productivity. The strength of CBA, valuing out-

comes in a single currency, is also one of its challenges. Mooney effectively 

articulated one of these challenges ‘to be trained in medicine, nursing or 

one of the other “sharp end” disciplines and then be faced with some hard-

nosed, cold-blooded economist placing money values on human life and 

suffering is anathema to many’.6 There are a number of methods (contin-

gent valuation, human capital approach, and revealed/stated preference) 

that are used to value human life and suffering in CBA but each comes with 

its own set of difficulties and assumptions which are well described else-

where.5 Whichever method is used, in order to inform decision making, it 

is important that the methods used to value human life, pain, and suffer-

ing are clearly articulated and all assumptions clearly stated. In substance 

abuse, a number of challenges arise when trying to assign monetary values 

to family burdens related to substance abuse, communities’ fear of crime, 

change in drug use, and change in injecting behaviors. Failure to capture 

these changes often leads to valuing only those items which are easier to 

value, such as use of health services in and out of treatment and costs 

related to criminal activities (police, court, and jail).

Cost-effectiveness analysis is the other main form of economic analysis. 

CEA compares the incremental economic costs and the incremental bene-

fits of two or more treatments and provides a cost per unit of outcome 

gain. In CEA, the outcome is measured in some natural unit such as reduc-

tion in days of heroin use, abstinence, lives saved, or quality-adjusted life 

years saved. Such methods are widely used to assess new medications and 

technologies and are often required as part of submissions to government 

regulatory bodies (such as the US Food and Drug Administration or the 

Australian Pharmaceutical Benefits Advisory Committee) for funding of 

new treatments or medications. The results from these studies are often 

appealing and intuitive for policy makers and clinicians, particularly in 

areas where there appears to be a clear single outcome measure. In sub-

stance abuse treatment, however, there are many relevant outcomes 

(changes in days of substance use, total abstinence, changes in crime rates, 

mental health status, and productivity to name a few), and it is unlikely 

that changes in these measures all move in the same direction and with 

the same magnitude.7 This then leads to contradictory incremental cost-

effectiveness ratios when different outcome measures are used, as was 

found by Sindelar et al.8 These authors argue that cost-effectiveness should 
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be rejected for CBA. However, as discussed above, CBA also has limitations. 

Another limitation of CEA is that it is client focused, as it does not capture 

any externalities (effects which spill over to other persons).

While CBA is useful, in many situations the actual type of analysis 

which should be used is a function of the question being asked, as CBAs 

are often large and resource-intensive undertakings. Dismuke et al9 

suggests that while improved health is an outcome of addiction treatment, 

most program administrators and policy makers are interested in the 

non-health-related outcomes such as lower crime rates, improved 

employment status, and decreased use of social services.9 It is understand-

able that politicians and economists are interested in these wider 

outcomes but one could question whether it is rational for local program 

administrators, clinicians, and policy makers within health to be interested 

in outcomes beyond health unless they receive monetary transfers (as a 

function of these positive benefits) from other government departments. 

For example, if methadone is more cost-effective than buprenorphine from 

the agency or funder’s perspective when a health outcome is used, but 

buprenorphine is more cost-effective when crime costs are included, it 

may be argued that methadone provision should be the first choice 

from a health perspective but buprenorphine the first choice from a whole 

of government approach.

Cost–benefit of treatment

Several reviews of the literature have determined treatment is cost-

beneficial from a societal perspective, but often study designs were weak, 

and the lack of controls further lessens the validity of the studies.7,10,11 

Ratios of benefits to costs have ranged widely from 1.33:1 to 39.0:1, which 

means that for every dollar spent on treatment, a benefit from $1.33 to $39 

was gained. It is hard to know what to make of such a range, except the 

cost–benefit ratios are uniformly positive showing that treatment more 

than pays for itself, and that most benefits are accrued from a decrease in 

crime.7,11,12 Examination of the studies included in these reviews found that 

very few pertain specifically to treatment for opioid misuse, rather many 

evaluate substance abuse more broadly. Some further identify alcohol or 

illicit drug use, but not whether the primary drug was an opioid, cocaine, 

or other.13 If the results from the generalized substance abuse studies hold 
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true for opioid misuse, then treatment is likely cost-beneficial, but crucially 

the cost savings may not be directly realized by the health department let 

alone the treatment agencies that are providing treatment.14

A model developed to explore the lifetime costs and benefits of 

methadone compared to no treatment determined that if 60% of ever-

heroin users sought treatment they would use heroin almost half as long as 

those who never sought treatment (6.58 years compared to 12.4); would be 

employed for more years (16.07 compared to 6.08), and live for longer 

after the age of 18 (27.13 compared to 16.9 additional years). The lifetime 

benefit–cost ratio was estimated at 37.7. If the number of ever-users 

entering treatment increases from 60% to 73.7%, the benefit–cost ratio 

increases to 76. While there were a number of simplifying assumptions 

made in this model, it demonstrates the lifetime cost–benefits from a 

social perspective of a widely available, well-used methadone program.15

Cost-effectiveness analyses

Turning to the cost-effectiveness literature, there are a limited number of 

cost-effectiveness studies which address opioid use specifically. Only those 

studies which evaluate treatment for opioid misuse or report results 

separately for opioid users are included here. Moreover, the literature is 

largely made up of one-off studies, with little real replication. A recent 

review of economic evaluations of methadone or buprenorphine located 

28 papers, but concluded that only 11 were of sufficient quality to be 

included.16 And furthermore, the authors concluded that none of these 

11 studies contained all of the necessary data, outcomes, or comparators to 

make their results generalizable for the UK NHS, nor could direct 

comparisons between studies be made due to different approaches, 

time horizons, and preference weights.16 Still another review finds few 

(two) studies adopting a societal perspective and using final outcomes 

such as QALYs.11

A Cochrane review conducted in 2005 concluded that there was 

insufficient research to make recommendations as to the effectiveness 

or cost-effectiveness of various methods of opioid detoxification.17 

Subsequently, a study which compared the costs and clinical outcomes 

for rapid opioid detoxification with and without anesthesia found similar 

clinical outcomes but significantly higher costs for the anesthesia group.18 
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An Australian study compared five methods of detoxification for heroin 

use.19 In this study, a buprenorphine-based outpatient detoxification 

method was found to be the most cost-effective method overall when com-

pared to conventional outpatient (clonidine-based), rapid opioid detoxifi-

cation under anesthetic, rapid opioid detoxification under sedation, and 

conventional (clonidine-based) inpatient treatments. Two clinical outcome 

measures were used (abstinence and uptake of ongoing maintenance treat-

ment) and buprenorphine was the most cost-effective option with both 

outcomes. When methadone maintenance was compared to a 180-day 

methadone detoxification in a randomized trial, methadone maintenance 

was found to be more effective than detoxification, and at a cost of $15,967 

USD per life-year saved was assessed to be cost-effective.20

Barnett also estimated the incremental cost-effectiveness of methadone 

maintenance relative to a placebo, estimating lifetime costs and the impact 

on life expectancy. The cost per life-year gained was $5,915 (1996 USD), 

which Barnett argued compared favorably with other common medical 

treatments.21 Barnett and colleagues also addressed the cost-effectiveness 

of buprenorphine compared to methadone using a dynamic modeling 

process.22 Using a price per dose ranging from $5 to $15 (USD) for 

buprenorphine (as there was no price available at the time of the 

study), the researchers reported that even at the highest price, the cost 

per quality-adjusted life year (QALY) (USD) gained was less than 

$45,000 in most of the scenarios considered, thus falling under the oft 

used $50,000 threshold. They concluded both treatments were worth 

purchasing.

In two Australian randomized controlled trials comparing methadone 

and buprenorphine, it was determined that when the outcome measure 

was change in heroin use there was no statistical difference in cost-

effectiveness,23,24 but when the outcomes were measured in QALYs and the 

costs of crime were included, buprenorphine dominated methadone, i.e. it 

was less costly and achieved additional but not significantly more QALYs.24 

This leads to the conclusion that, from the health perspective, there is no 

difference in cost-effectiveness between methadone and buprenorphine. 

However, from a societal perspective, it may be that buprenorphine is 

more cost-effective than methadone, although this is based on a single 

study. This lack of replication in cost-effectiveness analysis is a significant 

problem affecting this area generally.
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Other data supporting methadone’s cost-effectiveness come from 

5 heroin maintenance trials whose data were pooled to enable direct 

comparison of the cost-effectiveness of 4 maintenance pharmacotherapies 

in the Australian National Evaluation of Pharmacotherapies for Opioid 

Dependence (NEPOD). The results of the cost-effectiveness analysis 

suggest, for the primary outcome measure of change in heroin-free days, 

that LAAM and MMT are statistically equivalent in terms of cost-

effectiveness while MMT (and LAAM) are dominant treatment options 

compared with BMT and naltrexone.25,26 Following a systematic review 

of the clinical effectiveness and economic literature on the use of oral 

naltrexone in opioid-dependent people it was concluded that there 

was no statistically significant difference in relapse prevention between 

naltrexone and a placebo with or without counseling.27 Having found no 

economic evaluations of naltrexone in the literature, a decision analytic 

Monte Carlo simulation was used to estimate the cost-effectiveness of 

naltrexone. The cost per QALY was found to be £42,500, but the cost-

effectiveness curves did not ever go above 55% for any willingness to pay 

threshold due to the uncertainty of the estimates used in the model.27 

The authors subsequently concluded that naltrexone is not cost-effective 

from the perspective of the UK National Health System.

The situation can be further complicated by coprescribing another medi-

cation. For instance, a Dutch cost–utility study coprescribed heroin and 

methadone (patients received methadone once a day and heroin up to 3 

times per day) compared to methadone maintenance only. They found the 

combined treatment was more cost-effective. The outcome measure was 

the EQ-5D, a measure of quality of life, and the costs included the cost of 

treatment, other health care use, and illegal activities. There was a signifi-

cant improvement in QALYs in the coprescribed group but no change in 

QALY in the methadone group. The two groups used similar quantities of 

methadone, there was no difference in other health care use, but the 

experimental group engaged in fewer criminal activities as measured by 

self-report days of crime and arrests. The experimental group had signifi-

cantly higher treatment costs at Є17,634 per year versus Є1,412 for the 

methadone group. However, when the costs of damage to victims from 

criminal activities were factored in, the experimental group was less 

expensive at Є37,767 compared to Є50,560, leading to the conclusion that 

the combined heroin/methadone treatment was more cost-effective than 
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methadone alone in patients who had previously failed to respond to 

methadone.28 Obviously, what one chooses to value (and cost) affects 

conclusions drawn (as noted earlier).

In summary, of the pharmaceutical treatments currently available, 

methadone maintenance appears to be the most effective at maintaining 

individuals in treatment.1 and the least costly program to provide.23,24,26 

However, when costs of crime are included, both buprenorphine and 

heroin maintenance (with coprescribed methadone maintenance treat-

ment) appear to be more cost-effective than methadone. The small number 

of studies and the lack of robust replicated findings, and the extent to 

which what is costed affects results, make these latter conclusions tentative 

at best.

The introduction of office-based buprenorphine with or without 

naltrexone in the US and France, in particular, has expanded the availabil-

ity of opioid treatment.29 However, to date there is no conclusive 

evidence on the cost-effectiveness of this treatment modality,29 although 

an Australian clinic-based study demonstrated that the effectiveness of 

buprenorphine/naltrexone was no different for the group receiving 

daily dispensing compared to a group which received weekly dispensing; 

however the later group had significantly lower costs.30

Beyond CEA and CBA – opportunity costs

As noted earlier, there are two sets of decisions to be made concerning 

health care resource allocation for the management of opioid dependence. 

The first is at the societal level – that is what proportion of scarce resources 

is to be used in the treatment of opioid use? The second question is how 

are those resources to be allocated? Data from good cost–benefit analyses 

permit comparisons with other wider demands for resources and so may 

help with the first decision, but may not assist with the second decision. 

This is when we turn to cost-effectiveness analysis; however, even cost-

effectiveness analysis with incremental cost-effectiveness ratios (ICERs) 

may not be sufficient information for policy makers. For example, if the 

most cost-effective treatment (the one with the lowest ICER) is to be 

provided, as is widely recommended, or alternatively any treatment with 

an ICER under a particular threshold (nominally USD $50,000), the issue 

of opportunity cost is ignored.31 Particularly important when there are no 
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additional funds available, is whether the benefits of the new treatment 

exceed the benefits forgone from the treatment that is no longer supported 

in order to fund the new treatment.31

Data on buprenorphine uptake in England provide an illustration of the 

complexity of the issue.32 Examination of the rates of prescriptions found 

that buprenorphine prescriptions increased in absolute and proportional 

terms, with buprenorphine accounting for 23% of all opiate prescriptions 

(up from 12% over a 2-year period). However, buprenorphine accounted 

for 45% of opioid prescription costs (up from 20%), placing treatment 

budgets under pressure and restricting the delivery of other treatments 

without substantiated benefit.

The coprescribed heroin study provides another case in point if this 

program were to be introduced, without additional funding. For every one 

person on coprescribed heroin approximately 12 methadone places 

might not be funded. The question then arises as to whether a gain of 

0.058 of a QALY for the coprescribed person is worth the loss to the 

12 persons who would benefit from methadone? A second issue is that the 

decision of those researchers to include the crime costs and costs of damage 

to victims (70% of the difference in the heroin trials) provides an implicit 

suggestion to treatment agencies and drug treatment policy makers that 

they should fund coprescribed heroin. However, if the benefits go to the 

individual and to the justice system, treatment providers may never see the 

benefit of treatment, and the harms may be increasingly visible if there are 

insufficient treatment places.

Future directions

The range of pharmacotherapies (and indeed the range of therapies more 

generally) that are deemed helpful for the serious disorder we call opioid 

dependence is surprisingly small although the current epidemic of opioid 

use and dependence is 40 years in the making. It is likely that the next 

40 years will see an expansion in responses to the epidemic and some 

widening of policy and treatment options internationally. This widening 

will bring with it the likelihood that new medication formulations will be 

introduced to reduce problems associated with the current formulations 

and to target subgroups of users more specifically. This broadening of 

the treatment response to opioid dependence will bring with it a need for 
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better data on the specific effectiveness of the new approaches as well as a 

need for better cost analysis and health economic approaches, while recog-

nizing that what might be cost-effective (or cost-beneficial) in one geo-

graphic locale or at one time may not be so in others.

Contingency management (CM), the provision of a monetary incentive 

to improve compliance with treatment, is re-emerging as a topic for debate 

and additional research. The effectiveness of CM as a method of improving 

treatment responses has been evaluated for over 20 years.33 Not all clinicians 

agree on the merits of CM, however; a survey of Australian and American 

clinicians reported broad acceptance of the use of CM,33,34 although many 

remain concerned about the use of monetary rewards. There is increasing 

evidence on both the effectiveness and the cost-effectiveness of the use of 

CM in the treatment of opioid dependence.35,36 In addition, National Insti-

tute for Health and Clinical Excellence (NICE) guidelines suggest consider-

ation of the use of CM as part of a treatment plan for drug misuse. To date, 

the size of the incentive, conditions for its use, and society’s willingness to 

pay for these incentives have not yet been determined.36

At this time, the research is clear that we do have effective treatments for 

opioid dependence, and that these are cost-beneficial. They should be 

delivered faithfully and not marginalized within the health care system, as 

the adequate delivery of these treatments is central to preserving their 

effectiveness and cost-benefits. The need to assess allocative efficiency in 

choosing treatments, and technical efficiency in treatment delivery, 

requires the interested policy maker and the clinician to focus on deter-

mining whether to choose to fund opioid pharmacotherapy in the first 

place and then how best to provide it clinically. These may remain the 

major challenges, especially for resource-poor countries where the choices 

are more stark than in some of those countries that already have a viable 

treatment response for opioid dependence.
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