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1. Introduction

The"scientific sudiesof medically prescribed narcotics' in Switzerland (heresfter for brevity the Swiss
trids) were set up to investigate the feagibility and effectiveness of prescribing injectable opioid drugs
(including heroin, morphine and methadone) to severely opioid dependent and destitute patients under
medica supervison. The am of prescribing injectable opioids was to improve the hedth and

psychosocid well-being of the dependent drug userswho either had not responded to, or had not been
reached by, existing forms of trestment (Swiss Strategy Againg Illicit Drug Use, 1988).

A three-year program of studies was gpproved by the Swiss Council of Minigersin 1992. The first
Studies were set up in multiple sites throughout Switzerland in January 1994 to provide placesfor 700
patients (250 places for injectable heroin, 250 places for injectable morphine, and 200 places for
injectable methadone). During the course of 1994 and 1995 the design was modified. The number of
places on injectable heroin was increased to 800, of which 707 had been filled by April 1996 (as
againg 33 of 100 places for morphine and 35 of 100 places for intravenous methadone).

1.1 Basisfor Opinion

Thefollowing opinion on the Swisstriasisbased on anumber of sources of information. Theseinclude:
acritica reading of the study protocol and report of the interim results of the Swiss Trid (Dobler-
Mikolaet a, 1994; Uchtenhagen et a, 1994) which | received asaparticipant in Phase | of theWHO
evauation of the Swisstriasin 1995; aone day seminar in Genevain May 1995 (which was organised
by the Programme on Substance Abuse of the WHO) at which the interim results of the trids were
presented and thetria design critically evauated by personsexpert intheevauation of the effectiveness
of drug treatment; and Stevistsover 11 daysto thevarioustrid steswhich were undertaken as part of
Phase Il of the WHO Process Evaduation of the Swiss trids in May 1996. During the dte vists |

discussed thetrid with study participants, key treatment personnel, researchersinvolved inevauating its
effectiveness, and senior Swiss hedlth policy makers and politicians. | made the Ste visits as a member
of afive person WHO team, discussions with whom have shaped my thinking. The Swiss trids were
also discussed at the 30th Expert Committee on Drug Dependence which | attended in Geneva in

October 1996.

1.2 Swiss Drug Palicies

There are estimated to be 30,000 heroin and cocaine addictsin the Swiss population of agpproximately
7,000,000 (Swiss Federa Office of Public Hedlth, 1995). This represents a prevaence of 430 per
100,000 compared with 333 per 100,000 in Australia (assuming that there are 60,000 dependent
heroin usersin Audraia). Swiss addicts are smilar to thosein Audtrdia, withamean ageof 30years
and a 10 year higtory of heroin and cocaine use, indicating the onset of the last mgjor epidemic of illicit
drug use in the mid 1980s. The mgor difference between dependent drug users in Switzerland and
Audrdiaisthat Swiss drug users have much higher rates of cocaine use, especidly in the mgor cities,
such as, Zurich.
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When the Swisstrids are seen within context they are ardatively minor part of the overal Swissdrug
grategy (Rihs, 1994). Law enforcement is the largest area of drug policy expenditure in Switzerland
with 500,000,000 SF pabeing spent on "repression”, i.e. law enforcement measuresthat aim to reduce
the supply of illicit drugs (1 SF is gpproximatdy equa to A$1). This compares with the most recent
estimate of the tota spent in Audtrdia on law enforcement for illicit drugs, namely, $450,600,000
(Cdllins and Lapsdly, 1996).

Thetrestment of drug dependenceisthe next largest Swiss expenditure on drug policy. Thisamountsto
260,000,000 SFwhich coversthe costs of maintaining 15,000 drug users in methadone maintenance
treatment (MMT), 40% of whichisprovided by private practitionersand 60% by public programs. In
addition, resdentia trestment is provided to around 1250 persons per year. The Swisstota dwarfs
Collinsand Lapdey's estmate of $42,700,000 spent onall hedth carefor illicit drug usersin Audrdia
According to the Swiss Federa Officeof Public Hedlth (SFOPH) 50% of their dependent heroin users
arein contact with treatment services compared with the 30% of heroin users estimated to bein contact
with MMT in Audrdia(Hal, 1995). Switzerland aso spends 200,000,000 SF paon harm reduction
measures such as needle and syringe exchange programs, injection rooms and outreach serviceswhich
arewd | developed in most Swisscities. A further 35,000,000 SF pais spent on prevention programs,
such as drug education.

The Swissgovernment was prepared to consider the addition of heroin prescription to its drug Strategy
because of community concern about epidemic heroin and cocaine usein many Swisscitiesinthemidto
late 1980s. The "open drug scenes' that developed in Zurich and other cities apparently had amgor
influence on public attitudes according to Swiss officids and politicians. Therewasahigh prevaence of
HIV/AIDS among these drug users, with as many as 60% of those who initiated drug use before 1985
being HIV postive. Concern about the size of the heroin and cocaine dependent population, the public
nature of open drug scenes, the severe socid deterioration of many drug users who frequented these
open drug scenes, and fears of an epidemic of AIDS among drug users, al made politicians and the
public receptive to the advocacy of trids of heroin prescription as a "radicd” solution to the drug
problem.

1.3 The Palitical Context

The Swiss trids have been conducted in a unique political context. The decison about whether to
conduct thetrialswas necessarily apolitica one and continued debate about the trials has meant that the
design and conduct of the trids has been strongly influenced by the political process.

The government decided what type of heroin prescription would beimplemented. Heroin would only be
prescribed to opioid-dependent persons who had aminimum history of two years of dependence and
who hed failed a previous drug trestment (including drug-free and methadone maintenance trestment).
In order to minimise the risk of diverson heroin would only be administered under medica supervison
a thedlinic. The palitical process dso determined the origind number of participantsin thetrid and it
imposed time congtraints on the preparation and design of the studies, the period of recruitment for the
trid, the completion of data collection and delivery of the find evauation report.
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Thetridshave been subject to ahigh degree of review and oversght toincrease public confidenceinthe
probity of the evauation sudies and the credibility of their results. Thetrids have been overseen by the
following independent bodies: an advisory committee of eminent scientistswith expertiserdevant tothe
trid; ethica scrutiny of the trid design and protocol by an ethics committee of the Swiss Academy of
Medica Sciences (as well as regiona and loca  ethics committees); and an evauation of the Swiss
evauation studies by an expert committee nominated by the WHO Programme on Substance Abuse.

Despite dl these efforts there is still a debate about whether the Swisstrias should continueif theinitia
results of the triads are pogtive. There are, for example, competing referenda proposals that will be
voted upon probably in early 1997. One proposa, from the Parents for a Drug-Free Youth, isto
abolish dl forms of drug subgtitution trestment and needle exchange programs and for the State to
provide only abstinence-oriented drug trestment. The other proposa isto permit the distribution of any
drug to any adult under medical supervison. There have aso been criticiams of thetria from apublic
hedth pergpective, namdly, that the treetment of illicit drug dependenceis receiving adisproportionate
amount of public resources by comparison with other forms of trestment in genera, and the treatment of
other forms of drug dependence, such as, dcohol and tobacco, in particular.

2. Design of the Studies
2.1 Objectives
The main questions that the Swiss trials were designed to answer were:

will the prescription of injectable heroin attract into trestment dependent heroin userswho have
not been previoudy treated or who have been unsuccessfully treated?

will heroin prescription programsimprove participants health and socia position, reduce their
risk behaviour and increase their rates of abgtinence fromiillicit drugs?

will the trids improve our understanding of the effects of opioids and their role in drug
substitution trestment?

2.2 Subject selection

The criteriafor subject selection were designed to select severely opioid dependent persons who had
faled a previoustreatment or whose health and socid adjustment was severdly impaired. To bedigible
for inclusion, participants had to be: 20 years of age or older; to have had two years of daily heroin use,
to have had either two previous treatment failures or to be unlikely to respond to available forms of
trestment; to have mgor impairments of physica and psychologicd hedth, to have signs of socd
disntegration; to provide informed consent to participate in the trids, and to agree to abide by clinic
rules.



2.3 Trial Design

The originad design was a multiste comparison of 250 patients in each of the injectable heroin and
morphine conditions with 200 patients receiving injectable methadone (700 in total). The am wasto
compare retention in trestment and trestment outcomes (such as drug use, hedth and crimina
involvement) in patientsreceiving each of these treatmentswith the outcomes among patientsenrolledin
ora methadone maintenance programs.

The originad design was abandoned because it proved difficult to recruit and retain patients in the
methadone and morphine conditions. I njectable morphine proved to be unacceptable to many subjects
because of severe hisgamine reactions at the Site of injections. Injectable methadone also adversely
affected the participants  veins. The numbersin these conditionswere consequently too low to provide
datigtically powerful comparisons of the outcomes of these participants with those being prescribed
injectable herain.

Thetrid desgn wasmodified inthelight of thisexperience. The numbersof subjectsreceving injectable
morphine and methadone were reduced to 100 each and the number of persons receiving injectable
heroin was increased to 800. During the second phase of recruitment to the trids a cohort of 350
subyjects entering methadone maintenance trestment will berecruited inthe same studies Stesto provide
a comparison group. The subjects in injectable heroin and ord methadone maintenance will be
compared with respect to: retention in treetment; rates of illicit opioid and other drug use; improvements
in hedth, wdl-being and socid adjustment; and reductionsin crimindity.

2.4 Typeof Treatment offered

At dl trid gtes heroinis only administered by injection under gaff supervison. In a smdl number of
dtes, some participants are alowed takeaway heroin "reefers'. In other respects heroin prescribing
practices vary between dtes. At some Stes most participants were largey maintained on injectable
heroin (with up to threeinjectionsaday of asmuch asagram of heroin). Even so many of these patients
received smdl doses of ord methadone, if required, to avert withdrawd. At other Stesmost participants
were on substantial doses of ora methadone (30 mg), with one or two injections of heroin per day.

Thetrid Stesaso varied in their prescribing practicesfor benzodiazepines, adrug classwiddy used by
the drug dependent population in Switzerland as in Audtrdia. Some clinics prescribed maintenance
doses of benzodiazepines, othersdid not. Therewas compulsory weekly psychotherapy indl programs
as a requirement of the study. There was aso a requirement for regular medicd review of dl trid

participants. All participants made some contribution to the cogts of their trestment by paying 10-15 SF

per day.
2.5 Assessment of outcome
The outcome of heroin, morphine and methadone prescription will be assessed by comparing the

medica, psychologica and socid status of trid participants on entry to the trid with their Satus at Six
monthly assessments made by independent interviewers. The outcomes on which they will be assessed
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are A f-reported: drug use, hedlth Satus, hedth service utilisation, well-being, psychologica symptoms,
socid functioning, and crime.  In addition, there will be urinalyss data (collected two monthly while
subjectsareenrolled in trestment); |aboratory tests of exposureto infectious diseases, body massindex
as ameasure of nutritiona status; and police records of arrests and convictions for participants who
have been recruited during phase 2 of the studies.

3. Provisonal Findings
3.1. Attractivenessto population

The characterigtics of the first 366 entrants have shown that dependent heroin users can be attracted
into treatment. They had an average age of 30 years age, two thirdswere male, and they had a10 year
history of heroin and cocaine use. Only 16% were employed & the time of entry to the trid. All had
received prior drug treatment, with amedian of 6 treatment episodes (97% in detoxification and 58%in
resdentid treatment). Almost al (95%) had beenin MMT at sometime, and 62% werein MMT &t the
time of entry to the trid. Criminad involvement was the norm, with 87% having been convicted of a
crimina offence, 69% having been in gaol, and 64% of women were involved in proditution. Thetrid

succeeded in atracting the population for which it was designed but it is noteworthy thet as at April

1996 only 707 of the 800 heroin placesin the trid had been filled, and most study sites till had some
vacant heroin places.

3.2. Feasbility of Heroin Maintenance

Thetrid resultsindicate that on-dte heroin prescription is afeasble treatment option for some opioid
dependent persons. They can be stabilised on doses of 500-600 mg of heroin per day, often in
combination with ord methadoneto minimisewithdrawd. Thiscan be donewithout leading to escaaing
dosesof heroin. There have been no mgor problemswith overdosesamong tria participants, either on
or off dte, despite high rates of polydrug use. There have been no reported problems with
neighbourhoods in which the clinics have been located. Diverson of heroin was not amgor problem
dthough sometrid participants had been expdled from the sudy for attempting to divert heroinfromthe
dte, or for atempting to smuggle cocaine onto the ste to mix with the heroin. There has been one
reported theft of heroin cigarettes.

3.3. Pharmaceutical issues

The Swiss discovered that heroin was not a cheap drug to use for drug subgtitution trestment. They
estimate that it cost 20 SF per gram to produce and adminigter it to a program participant. The major
reasons for the cogt are the difficulties in obtaining a dependable supply of pharmaceuticd heroin;
ensuring that it was of acceptable pharmaceutical quality; and securing the manufacture, distribution,
and storage of the drug to minimise diverson between manufacture and adminidration in the dinic.

When the staffing cogts for the clinic are added to the drug cogts prescribing heroin proves to be a
coglly intervention. Although thereare nofind estimates of its cogt, the guesstimateisthat it cost 20,000
SFto provide each participant with heroin for ayear. Thisis2to 3 timesthe cost of providing MMT in



Switzerland (Rihs, 1995, persond communication).

The pharmacists also discovered that there is little data on the pharmacodynamics, pharmacokinetics
and metabolism of heroin and its metabolites. Heroin was proscribed for medica usein most countries
in the early 1950s before the explosion of research into the pharmacodynamics and kinetics of opioid
drugs. The Swiss found that smoking heroin impregnated cigarettes were an inferior way of delivering
the drug and they have been investigating other nortinjectable forms of heroin (including ord, dow
release heroin) to prevent the vein problems caused by regular injection.

3.4. Impact on trial participants

Retention in trestment is a reasonable measure of the impact of MMT because the benefits of such
trestment are clearest while peopleremainin treetment. Inthe Swisstrids, 82% of participantsreceiving
a heroin prescription were gill in trestment after 6 months (compared with 50% in Swiss MMT
programs), and 73% were gill in trestment after 12 months. Nearly haf of the trestment drop outs
(44%) returned to oral MMT, while 26% were expelled for non-compliance with program rules. A
further 11% died, primarily from AIDS-related ilinessesand accidents, with Some overdoses occurring
among those who had |eft trestment. Those who dropped out were most likely to be cocaine usersand
women involved in proditution.

Trid participantsreported that they used very littleillicit heroin but 40% in the Zurich programsreported
that they continued to use cocaine, dthough a alower frequency than before treatment. Participants
a so reported that heroin prescription substantialy reduced crimind activity to finance drug use, reduced
their involvement in the drug scene, and subgtantidly improved their hedth, well-being and socid
functioning. Corroboration of these salf- report detaare yet to come from urinalysisresults, employment
records, police records of crimina convictions, and weight and biochemica tests.

3.5. Social impacts of thetrial

The impact of the trid on the broader community have not been formaly evauated. This has been a
missed opportunity, given that community concerns about theimpact of thetridswerea mgor issuein
Switzerland, and that the putative socid benefits of heroin prescription were one of thereasonsgiven for
its implementation Some Swiss politicians have clamed that the trids have been responsible for

"solving" the heroin problem in Switzerland. Thisclaim has been contested by |law enforcement officias
who point out problemsin attributing reductionsin heroin use and related problemsto the heroin trias.
Thetrias occurred, for example, well after the peak of the epidemic of heroin and cocaine use. By this
time the number of new recruitsto heroin use had probably declined, and there may have been adecline
in the number of dependent drug users. There was adso more active policing of the open drug scenes
and amgjor expanson of MMT. In any case, the smal size of trids (707 recelving heroin prescriptions
vs 15,000 recaiving or MMT) makesit unlikely that they have had much impact on the prevalence of

heroin use, or on the size of the black-market iniillicit drugs.



4. Potential Significance of the Swiss Trials

The Swiss sudies have demondrated that it is feasible to maintain opioid dependent persons on

injectable heroin for up to 2 years. Injectable heroin was attractive to the trid participants, it retained a
Substantia proportionin trestment, and therewere no overdoses among tria participantsor evidence of
the diverson of prescribed heroin to the illicit drug market. The trids raise some doubts about the
feaghility of injectible maintenance on morphine and methadone but this finding may well have been

affected by the availability of heroin, preference for which dominated dl ese. Thisis suggested by the
fact that the PROM I project in Fribourg (which was only alowed to provide injectable methadone) was
ableto attract and retain 29 heroin users.

According to clinic staff and patients the prescription of injectable heroin benefited thetrid participants.
These testimonias need to be substantiated by more rigorous and independent evauation, and the
magnitude and duration of the benefits need to be cdibrated against the cost of providing treatment and
possible adverse outcomes.  The scientific evauation of the trids will provide some answer to these
questions.

The eva uation results reported to date rely upon salf-reported drug use, hedth status, socid functioning,
and crimind activities collected by interviewers who are not involved in trestment. The credibility of
theseresultswill beincreased if they are corroborated by other indicators of outcome such as: retention
in trestment, physician assessments of hedth datus, rates of infection with blood-borne viruses,
premature mortdity, and (for phase 2 patients) crimina records.

If theinitid results withstand more criticd andyds, it will be more difficult to decide how much of the
improvement in patient satus is attributable to the specific effects of heroin prescription. 1t will be
impossible, for example, to say how much of the benefit is attributable to heroin prescription and how
muchisdueto psychosocid interventions and the enthusiasm of the project saff and thetrid participans
that accompaniestheintroduction of anew thergpeutic intervention for achronic condition. Theearly
results of methadone maintenance treetment, for example, were more optimistic than subsequent results
inclinica practice (Ward et d, 1992).

In the Swisstriastheissue of causd attribution can only be addressed by quas-experimenta method.
This involves a comparison of the outcomes of heroin prescription with those in ord MMT among

persons recruited at the same time and places as new entrantsto phase 2 of the Swisstrids. Sinceitis
highly likely thet the participantsin the heroin prescription trilsand MMT will not be equivadent intheir
basdine characteristics gatistica adjustment will have to be used to ded with any differences between
the groups at trestment entry.

5. Implicationsfor Future Research

If theresultsof the Swisstriasarejudged to be positive enough to justify their continuation anumber of
research questionswill need to be addressed. Foremost among theseiswhether the good resultsinthe
trids perss when heroin prescription becomes a more routine form of trestment ddivery. It is
well-recognised that the results of clinica investigations often overestimate the benefits of treatment
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under the exigencies of dinicd practice, a fact acknowledged in digtinguishing between studies of
trestment efficacy and effectiveness. Thisisbecausetrestment in clinicd tridsisddiveredinan optima
way, with wel-trained and enthusiastic staff, good clinica infrastructure, quality control over treatment
ddivery, and with the more difficult cases excluded from trids.

A second question is. what becomes of participants who are stably maintained on injectable heroin?
There is often dramétic improvement in hedlth status and socia functioning on entry to trestment but
what happens once a patient has been stabilised? Will they reduce their heroin doses in pursuit of
abginence? Will they be maintained long term on injectable heroin? Will they transfer to ord

methadone?

A third set of questions are pharmacologica. Are there new gdenic forms of heroin, such as dow
release heroin tablets, that could be used as an aternative to injectable heroin? Are there other short-
acting opioids that could be used instead of heroin.

A fourth set of questionsisraised by the high cost of heroin prescription. Can its codts be subgtantidly
reduced? Will it be chegper to provideit within methadone maintenance programs? To what extent are
itscurrent high cogts of delivery dueto thefact that thisisawell-resourced research study? What isthe
place of heroin prescribing in the Swiss drug trestment system? Who ismogt likely to benefit? Should
current subject selection criteria be relaxed?

Thecritical question for observersin other countries, including Austrdia, is. how gpplicableisthe Swiss
experiencewith heroin prescription to other culturd settings? There are uniquefeatures of Swisssociety
that may be difficult to reproducein other politica systems. Switzerland hasaFederd systemanditisa
very wedthy country that has a comprehensive hedth care system. It has a well developed drug
treatment system that reaches as many as haf of its drug dependent population. It has dso had
extens ve experiencewith drug substitution treetment, and it hasawe | devel oped drug control system. It
isadso asmal country with a wel developed public transport system that makes it easy to provide
trestment to large numbers of drug dependent persons. Even so heroin prescription in Switzerlandisand
islikely to remain aminority trestment option reserved for those who havefalled a other types of drug
treatment.

A sixth set of questions concerns the impact of heroin prescription on the naturd history of heroin
dependence. The Swisstrids provide an opportunity to follow-up awel-documented cohort of over
1000 opioid dependent persons (800 in heroin prescription and 350 in MMT). Since there are few
long-term studies of drug dependent persons outsde the USA it is commendabl e that the Swissintend
to follow this cohort over ten yearsto examine theimpact of heroin prescribing on drug use career and
rates of abstinence.

6. Conclusions
The Swisstrids suggest thet it isfeasible to prescribe heroin to severely dependent heroin users, under

close medica supervision, with substantial benefit and without mgjor adverse consequences for trid
participants. On the avalable sdlf-report data, the trid participants appear to benefit from heroin
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prescription in that their use of illicit heroin isreduced, their health and socid functioning improves, and
ther involvement in the drug scene and crimind activity declines. Confirmation of the promising initid
sdf-reported benefits awaits the results of the more rigorous eva uation.

Unfortunately, the unique palitica context within which thetrid swere designed and gpproved meant thet
opportunities were lost for more arigorous evauation of the effectiveness of heroin prescription. The
most unfortunate outcome was the lack of an adequate comparison group againgt which to comparethe
benefits of heroin prescription. There have aso been missed opportunities to rigoroudy evaluate the
socid impact of heroin prescription, and to study the comparative cost effectiveness of heroin
prescription and methadone maintenance. These opportunities should not be missed in any subsequent
trials that are conducted.

It is aso unclear how transportable the Swiss experience with heroin prescription may be to other
cultural contexts. The trids occurred because of widespread public concern about heroin use in
Switzerland that was expressed through the Swiss palitical system inaway that permitted some Cantons
to experiment with heroin prescription. These trids occurred within a wedthy society with a
comprehendve heath care system which had awel | devel oped drug treatment system whose personnel
had subgtantid experience with opioid subgtitution treatment.

Even so heroin prescription in Switzerland has been an addition to existing trestment gpproaches,; it has
not replaced other forms of drug subgtitution, such asMMT. Nor hasiit eiminated the need for drug-
free treatment approaches for those who wish to become abstinent. Heroin prescription has a so been
an expendve treetment option for aminority of severely dependent opioid users. Its placein the Swiss
drug treatment system for opioid dependence has been much like that of heart transplants in the
Audrdian response to cardiovascular disease.

Givenitslimited role, the controversy about heroin prescription in Switzerland has arguably been out of
al proportion to itsimportance as atreatment option. Debate about heroin prescription has threatened
to dominate discussion of drug policy. Managing thetrid sand their eva uation hastaken up asubstantia
part of the limited resources of the SFOPH. A smilar outcome can be anticipated if atrial proceedsin
Austrdia. An unintended consequence of the Swisstrid shasbeen the public disparagement of MMT by
some advocates of heroin prescription. The many opioid dependent persons who are successfully
maintained on MMT are in danger of being forgotten, as is the fact that MMT continues to be the
mainday of the Swiss treatment response to opioid dependence.
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INTRODUCTION

Patient choice

The need to consider and develop dternative methods of management of opioid dependent patientsis
posited on the belief that there is an important element of patient choice which affects the decision to
enter and dtay in treatment, and hence the benefits achieved. The issue of patient compliance with

trestment iswell recognised in hedth care ddivery generaly. Thereisno doubt that patient choicein
treatment of opioid dependenceisanimportant factor. Theexperiencein one US study wasingtructive
inthisregard (Baleet d., 1980). Bae and colleagues (1980) conducted a prospective observationa

study of trestment outcome among opiate addicted mae veteransin which theintention wasto randomly
assign subjects to ether a therapeutic community or to methadone maintenance and to compare their
outcome with a detoxification-only control group. This plan had to be abandoned because treatment
gtaff objected to patients being randomly assigned to treatment type. A compromise was reached in

which subjects were required to enter the trestment programto which they had been assigned for one
month following admission, after which they could change to the program of their choice. Very few of

the patients remained in the programs to which they were origindly assigned. Specificdly, only 18%
subjects who were assigned to thergpeutic communities entered that modality and only 29% of those
assigned to methadone maintenance engaged in that treatment.

We dso need to be mindful of the work on heroin maintenance showing tha patient choice or

preference greetly affectsretention (Hartnoll et d., 1980). Inthat study, at 12 months 74% of patients
continued to receive a prescription while only 29% of methadone maintenance patients were il in

treestment. Similar results are being obtained in the Swissherointrid (Hal, 1996). Giventhet retention
is associated with other treestment benefits the better retention of the heroin maintenance group is
important, however, it has to be balanced with the issue of treatment response. Aswill be discussed
later, heroin maintenance is associated with less change in drug use that methadone maintenance,

detracting from the benefits of heroin maintenance. Even <0, it should remain clear that patients have
views of the trestments which they are offered and these viewsaffect their willingnessto enter and say
intreatment. Only the baance of information concerning acceptability of each treetment and the effects
achieved will dlow a fully informed decison by policy makers and hedth care workers about the
appropriate intervention for opioid dependence management.

It is dso important to recognise that there are individua differences in both the pharmacokinetics and
pharmacodynamics of any drug. The genera properties of a drug reflect averages across the
population, but typicaly within a population there is congderable variahility in characteristics such as
gpeed of onset of action, duration of action, peak effect, etc. Theremay dso beidiosyncratic reactions
which mean that a drug is unsuitable for use in a sub-group of the population. Currently, methadoneis
the only drug available for maintenance opioid replacement treetment for dependent usersin Audtrdia
In those individuds for whom the drug is unsuitable, the likely result is treetment dropout or poor
compliance. Theavallability of dternative pharmacotherapieswill dlow agreeter range of clientsto be
treeted effectively.

Disadvantages of methadone as a maintenance agent
Ora methadone maintenance, like any pharmacotherapy, has some negative characteristicswhich have
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led to an interest in dternative pharmacothergpies and methods of trestment ddlivery (Mattick & Hall,
1993). Firg, asmethadoneisafull opioid agoni<, it hasthe potentia to produce dependence. Evenin
those who are suitable for opioid replacement therapy, there have been concerns about maintaining
patients on a full agonist for fear of prolonging or worsening their level of dependence on opiates.

Second, in overdose, theleve of respiratory depression or sedation of methadone can befatal. Deaths
have occurred in patients being stabilised on methadone and in non-tolerant individuas. Third, dthough
methadone is ardatively long-acting opioid, the inconvenience of daily dosing and clinic vists may be
unattractive to certain clients, and the restrictions imposed by the dally dosng schedule on clients

opportunities to sustain employment may aso limit its suitability. Fourth, the provision of takeaway
doses has the attendant problem of diverson. Fifth, "sreet” myths and the stigma of methadone
trestment creste abarrier to entering treetment for those who might otherwise benefit from maintenance
therapy (Rosenblum, Magura& Joseph, 1991), and some argue thet the unattractiveness of methadone
to many illicit opioid usersisabarrier to entering trestment.  Sixth, in some patients methadonefailsto
provide symptom relief over the full 24 hour dosing period, probably due to fast metabolism of the
methadone causing trough serum levels, resulting in the occurrence of marked withdrawa symptoms
(Holmstrand, Angaard & Gunne, 1978). Findly, thereisadesre among someusersto beableto inject
maintenance medications rather than ingest it oraly. Thus, despiteits success asamaintenance agent,
methadone gppearsto have some negative characteristics as outlined above, and explored in more detall

elsawhere (Mattick & Hal, 1993). Thesefactorsmay restrict the ability of methadoneto attract opioid
users into treatment (athough the experienceisthat the demand for trestment with methadone outstrips
supply). As a reault, interest in the development of aternatives to broaden the range of
pharmacotherapies has been the focus of increasing research in recent years.

Alternativesto methadone

The most promising of these dternative opioid analgesics for management of opioid dependencein a
mai ntenance regimen involve pharmacothergpieswhich treet clientswith apharmaceutica gradeopioid
which has a longer duration of action than methadone. These include the full agonist levo-apha-
acetylmethadol (LAAM) and the opioid partid agonist buprenorphine. Additiondly, diacetylmorphine
(heroin) has attracted interest as a possible maintenance agent and ndtrexone, afull opioid receptor
antagoni st has been evaluated for the management of opioid dependence. Currently, only methadoneis
approved for treatment of opioid dependence. Other countries have approved buprenorphine (France)
as wdl as ndtrexone and LAAM (U.SA.) for treatment of opioid dependence. It is likely that
buprenorphinewill be gpproved for trestment of opioid dependencein Audraiawithin the next year to
two years. The regigration of LAAM and ndtrexone may require specid attention by the Austraian
Hedlth Department regul atory body, if they areto become availablein Audrdiain the near future. The
fate of heroin maintenance will be determined based on research in process and political factors.

LAAM

LAAM (levo-dpha-acetylmethadal) is a synthetic opioid andgesic (related to methadone) of the
morphine type which was extensvely investigated in the 1970s as a pharmacologicd dternative to
methadone. 1ts mgjor advantage compared withmethadoneisthat it hasalonger haf-life and patients
can be dosed every 48 hours, rather than every 24 hours as required with methadone. 1n some cases
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three day dosing has been achieved satisfactorily. Additionaly, it is effective when ingested ordly, like
methadone.

A number of rationaes have been put forward to support the use of LAAM in the treatment of opioid
dependence. Fird, its use wasto provide better suppression of withdrawa symptomsin patients who
reported such symptoms before the end of the usua 24 hour dosing period on methadone. A second
rationdefor theuse of LAAM rather than methadone wasto reduce the need for "take-away" or "take-
home" doses of methadone, overcoming problems of diverson and deaths associated with ingestion of
the drug by non-tolerant individuas. A third rationde for the use of LAAM isits potentid to offer a
more cost-effective intervention than methadone A fourth rationale was that the less frequent clinic
attendance aso brings the additiona benefit of reduced congregation a dosing Sites because of less
frequent clinic vidts (Prendergast et d., 1995).

Phar macokinetics and Phar macodynamics

Adminigration of LAAM produces typical mu-opioid agonist activity. LAAM is characterised by a
relatively long duration of action. The activity of LAAM gppears to be due to two metabolites: nor-

LAAM and di-nor-LAAM. Whilethetwo metabolitesare pharmacologically active, it gppearsthat the
parent drug has no or little opioid activity. The hdf lifeof LAAM is 2.6 days, of nor-LAAM 2 days,

and 4 daysfor di-nor-LAAM (Kreek, 1996a). Asaresult of these properties, LAAM tendsto havea
relatively dow onset of action (relying on converson to metabolites) and along duration of action.

While such along duration of action is potentidly vauable in the management of opioid dependence,

Kreek (1996) has noted the potentid problems of toxic levels of LAAM'sactive metabolitesto build-up
during the stabilisation phase of maintenance dosing with this medication. Because of these problems,
Kreek (1996) cautions againg daily dosng with LAAM, suggesting that 48 hoursisthe minimum period
between doses. However, asinduction onto LAAM isaffected by adelay in opioid activity asLAAM

forms the long-acting active metabolites, adminidration of other medications to ded with trangent

withdrawa symptomsfor theinitiad 96 hoursof dosing may bewarranted (Tennant, Rawson, Pumphrey

& Seecof, 1986). Once stabilised, dternate day dosing isfeasible.

Treatment Effectiveness

Jaffeetd. (Jffeet d., 1972) compared LAAM and methadone with await-list control group. Over a
15-week study period, they found no Satisticd difference in outcome between the methadone and
LAAM groups on employment status, drug use, and clinic and therapy group attendance. However,
both the LAAM and methadone groups did better in terms of employment than thewait-list group, with
the former improving while the employment status of the wait-list group deteriorated.

Othershave dsofound positiveresultsfor LAAM. Ling et d. (Ling, Charuvastra, Kam & Klett, 1976)
reported on a40 week double blind randomised controlled trid to compare the safety and efficacy of
LAAM (80 mg thrice weekly with placebo on non-dose days) with that of high-dose (100 mg) and
low-dose methadone (50 mg) administered daily. The study was conducted at 12 Sites with 430
subjects. Both LAAM and high-dose methadone were found to be more effective treetments than low-
dose methadone. The authors concluded that LAAM is as safe and efficacious as high dose
methadone.
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Inasecond controlled triad from thisgroup, Ling (Ling, Klett & Gillis, 1980) examined the feasibility of
maintaining patients on methadone from Monday through to Thursday and then with a sngle dose of
LAAM on Friday until the following Monday. Unfortunately, there was a high drop-ouit rate in both
groups, with 65% of the LAAM subjects and 48% of the methadone subjects leaving the study. The
mgority of LAAM drop-outswere dueto "medication not holding” (48%). Theauthors concluded that
this gpproach does not have wide generd clinica gpplication, but felt it may be useful for particular
subjects, because some people found the regimen satisfactory.

Freedman and Czertko (Freedman & Czertko, 1981) compared the relative clinical efficacy of low-
dose daily methadone (mean = 26 mg) with athrice weekly low-dose LAAM regimen (mean = 24 mg)
in agroup of employed mae heroin addicts. They found that the LAAM subjectsusedillicit drugsless
and had better retention in trestment than the daily methadone subjects. Asthe LAAM subjects had
previoudy been maintained on methadone, they were asked to complete a drug performance
questionnaireto examinether satisfaction with both regimens. Petients preferred LAAM to methadone
on nineout of 15items, which included questions about frequency of dosing, hedlth status and the extent
to which each of the drugs reduced craving for heroin. The authors concluded that LAAM was
acceptable to patients as a form of opioid maintenance and is particularly indicated for employed
patients.

Savage and his colleagues (Savage, Karp, Curran, Hanlon & McCabe, 1976) used a double-blind
cross-over designto comparethereative safety and effectivenessof LAAM and methadone. A sample
of 99 maeswho had been stabilised on methadone were randomly assigned to one of two groups. One
group received methadone for three months and were then switched to LAAM. The other group
received LAAM for thefirst three months and then transferred to methadone. Their results showed that
sgnificantly more participants in the LAAM group dropped out of treetment during the first three
months, but there wes no difference in outcome between the two groups in the second three month
period. Side-effects of the medication were given as the main reason for withdrawing from the study,
and thiswas just as likely for patients on methadone asfor patientson LAAM. Inaddition, therewas
no association between the type of drug and particular side-effects, and no significant difference
between the two drug groups in terms of illicit drug use or absenteeism from the clinic. The authors
concluded that for those whoremained in trestment, LAAM wasat |east as effective as methadone and
that both were saofe treatment procedures. One study examined a reported sde-effect thet is
troublesomefor some patientson LAAM maintenancetherapy. That is, the experience of simulaionin
the 24 hours following adminigration of LAAM and then sedation in the following 24 hours.
Investigation (Crowley et d., 1979) found that there were differencesin activity levels consstent with
the patients sdf-report. This characteristic may be one disadvantage of LAAM treatment.

There has been relatively little sudy of LAAM since the early 1980s. Clinicd experience with the
medication has been reported on (Tennant et a., 1986). Tennant et a. (1986) provide an overview of
dinicd experience with LAAM with amost 1000 patients for periods of upto 36 months. Daoses of
20mg to 140mg per dosage were used. Therewasno evidence of long-termtoxicologica effects They
suggest that the medication is safe, and efficacious for the mgority of patients treated.

Summary
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LAAM has been shown to be an effective maintenance agent in anumber of randomised clinicd trids.
It has advantages over methadone asamaintenance drug: itslonger hdf-lifedlowsdternate or threeday
dosing; it provides greeter flexibility for the patient; and there isless opportunity for illicit diverson. It
should be considered as a contender in arange of pharmacol ogical gpproachesto opioid dependence.
The evidence to date suggests that the necessary research and application procedures for the
regigration of LAAM for dinicd use in Audrdia would provide a useful additiond dternative to
methadone.

HEROIN (DIACETYLMORPHINE) MAINTENANCE THERAPY

Heroin (diacetylmorphine) is aopioid analgesic which has been not been extensvely investigeted asa
pharmacologica dternativefor the management of opioid dependence. Itsmgor disadvantageisthat it
has a shorter half-life than methadone and patients need more frequent dosing. Itsuse asathergpeutic
medication is aso affected by itsillicit Satus.

Proponents of heroin maintenance arguethat the HIV epidemic requiresal gpproachesto management
of illicit drug useto be expanded. Specificaly, often arguing for the controlled availability of illicit drugs,
they point out that: the prohibition of heroin has failed to eradicate the avallability of illicit heroin; the
unregulated illicit heroin market continues with no control over quality, purity, price, dose, mode of
adminigration or the associated hazards of use; heroin maintenance will attract and retain heroin users
who are not interested in entering methadone maintenance trestment; and heroin maintenance is a
legitimate ntermediate god in treatment, and can be used in the short-term to atract those initidly
disnterested in methadone to attend trestment settings, theresfter alowing gradud transfer to long-ading
opioids for maintenance.

A number of arguments againg heroin maintenance thergpy have been made. Firgt, the short duration of
action of heroin requires frequent adminidration a a dinic is expendve and inconvenient for dl
concerned, and focuses users in a particular geographic area. The dternative to the short-hdf life
problem isto give the patient sufficient supplies to saf-administer the drug € sewhere, but this solution
risksingppropriate sef-adminidration or sgnificant diverson of thedrug to others (Dole & Nyswander,
1965). Moreover, the continued injection practicesmay result in continued exposureto risk of infection
with HIV and other viruses. It hasbeen argued that patients cannot be adequately " stabilised" on short-
acting opioids (e.g., morphine, heroin, hydromorphone, codeine, oxycodone, and meperidine) (Fink,
1972), early attempts a maintenance with short-acting agents reportedly finding that despite frequent
injections, the patients condition fluctuated between somnolence and agitation throughout each day, with
tolerance increasing over consecutive daysto the point where patientswere dmaost continuoudy agitated
even when receiving huge doses of morphine (Dole, 1972; Dole, 1988).

Phar macokinetics and Phar macodynamics

Heroin produces typica mu-opioid effects. However, these may not be due to the action of heroin
itsddf. Heroin is rgpidly metabolised in the body to 6 O-acetylmorphine and then more dowly to
morphine. It has been suggested that the action of heroin is due principaly to these two metabolites.
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One important characteristic of heroin is the rapid onset of action. This can be accounted for by the
relaive ability of heroin and 6-O- acetylmorphineto passthrough the blood- brain barrier compared to
morphine. The dcture is further complicated by the existence of active metabolites of morphine,

induding morphine- 3-glucuronide and morphine- 6-glucuronide. Heroiniseffective after adminigtration
by anumber of routes, including ord and intravenousadminigtration. Following oral adminigration, the
effect of the drug is likely to be due dmost soldly to the actions of morphine and its metabolites.

Compared to morphine, heroin typicaly has a more rapid onset of action and somewhat shorter

duration of action, dthough for some parametersthedifferencesareredatively smdl. Typicd duration of
actionis4-5 hours.

Treatment Effectiveness

Theliterature on the effects of maintenance prescribing of heroinismarkedly different fromthet available
on methadone, buprenorphineand LAAM, being largely dominated by persona viewsand opinionsfor
and againg the gpproach, views which gppear to have more to do with ideologica stance, and
unfortunately little to do with empirica data. However, some information is available.

Onthecdam that drug misusers cannot be adequately be stabilised on heroin, there appeared to be only
limited evidence to support the view (Volavka, Zaks, Roubicek & Fink, 1970), in the references cited
by thosewho madethe clam (Dole, 1972; Dole, 1988; Fink, 1972), or in other literature. Doubleblind
randomised research has shown that patients can be adequatdly stabilised on heroin (Ghodse, Creighton
& Bhat, 1990).

There is only one randomised controlled dinicd tria of maintenance on injectable heroin compared
agangt oral methadone maintenance treatment (Hartnoll et d., 1980), conducted inthe U.K. Hartnoll
and colleagues studied 96 heroin dependent subjects who were offered one or other treatment and
followed for oneyear, and it wasfound that the mgority of those prescribed injectable heroin continued
to inject heroin regularly (daily) and to supplement their maintenance prescription from other sources.
Those who received ord methadone, were more likely to be abstinent. Those in methadone
mai ntenance trestment who continued to inject were (ot surprisingly) morereiant onillega sources of
drugs. The sgnificant differences tended to favour ord methadone maintenance, in that, methadone
maintenance patients had a sgnificantly lower daily opioid consumption level, injected less frequently,
and spent less of their time with other users. However, the drop-out rates differed markedly, with a
26% drop-out rate in the heroin maintenance group and a71% drop-out rate in the methadone
maintenancegroup. Thus, it gppeared that ord methadoneforced patientsto elther become abstinent or
to continue llicit involvement. Heroin maintenance patients maintained the gatus quo. There were no
differences in terms of physcd hedth, crimind activity or employment between the two groups.
However, in consdering these deta, it isimportant to note that the methadone maintained group dropout
rate was much higher than normally expected in such programs, rasing the question of the qudity of the
program provided in the Hartnoll study.

Hartnoll and colleagues (Hartnall et d., 1980) note that the mixed results"do not indicateaclear overal
superiority of either gpproach. Both treatments have advantagesin some aress, but a the expense of
disadvantagesin other areas. The approach favoured depends on the priorities assigned to the various
outcomes' (p.882). They make the point that the approach taken must reflect the reative "clinicd,
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ethica and political judgements’. In aHIV-aware world, the reduced frequency of injecting might be
the prime god, or having more heroin dependent patients in treatment may be preferred so that risk
reduction procedures can be put in place.

Others (Marks, 1991) are more optimistic concerning the value of heroin prescribing. Marks presents
resultsfrom the Widnes Clinic suggestive of lowered crimind activity, injecting, needle sharing and HIV
rates associated with prescribing of heroin. He provides data comparing Merseyside to the rest of
England and Scotland. Theresultsareinteresting, but do not equate to a controlled trid, and there are
numerous riva hypotheses which could explain the difference in gpparent rates.

Most recently, the Swiss have been investigating the value of heroin prescribinginamulti-stetrid. The
trial was to sudy the effects of injectable heroin and injectable morphine a one Ste in arandomised
controlled trid, and at other Sitesin quas-experimental studies compare thoseinterventions and againgt
usud ord methadone treatment. The research is to be completed and it will be at that time that the
relative benefits and disadvantages of heroin maintenance will be more clearly documented. However,
prliminary information (Hal, 1996) suggests that the cost of the ddivery of heroin in a clinic-based
sysemisat least double thet of the cost of methadone maintenancein Switzerland. Thetria has some
preliminary data suggesting relaively good retention in the heroin maintenance arm of the study, but the
find anadysiswill be required for firm conclusons.

Not surprisingly, given thelack of empirica data, there gppearsto be more energy put into debating the
issues surrounding heroin maintenance thergpy (Bammer, 1992; Bammer, 1993; Bammer, McDonald,
Jarrett, Solomon & Sibthorpe, 1994; Fink, 1972; Marks, 1991; Marks, 1990; Parry, 1992; Stimmel,
1975; Stimson & Oppenheimer, 1982; Strang, Ruben, Farrell & Gossop, 1994) than into further careful

evauation of the relative efficacy of heroin maintenance, who it issuitablefor, whether it can functionto
attract and retain userswho would not otherwise enter treatment, whether it would serve asabridgeto
ord long-acting opioid replacement thergpy, and whether it can be administered in afashion that is
economic and cost-beneficid to the users and community. Strang and colleagues (Strang et ., 1994)
concluded a recent congderation of the area by noting the lack of research and by Sating that "no
reliable conclusions can be reached about such prescribing, and theissueis open to hijack by thosewho
wish to reinforce their pre-sdected position” within the debate (p.203). The research currently being
carried out in Europe may, however, shed further light on the va ue of heroin maintenance (Karel, 1993;
Rihs, 1994).

Summary

Proponents of heroin maintenance argue that the HIV epidemic, the falure of prohibition, the lack of
control over heroin quality, the potentid of heroin maintenance to attract and retain heroin usersin
trestment, make heroin maintenance a legitimate approach.  Arguments againgt heroin maintenance
include: the short haf-life of heroin requiresfrequent administration being costly and/or risking diversion,
and thedifficulty of gabilisng patientsadequately. Heroin maintenance treestment isnot well researched.
Thereislittle evidencethat patients cannot be adequatdly stabilised on heroin, and someresearch which
shows that they can. The one randomised controlled clinica trid completed to date provided mixed
advantages and disadvantages for heroin maintenance compared to methadone maintenance.
M ethadone was associ ated with poorer retention in treatment, but aso produced lower levels of dally
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opioid use, lessinjecting and less time spent with other drug users. However, thissingletrid istoollittle
as abagsfor confident conclusions about the relative impact of heroin maintenance.

BUPRENORPHINE

Buprenorphineisamixed opioid agonist-antagonist. 1t has been used extensively in many countriesfor
the management of acute pain, and is as effective an andgesic as morphine with alonger duration of
action and greater safety in overdose (Lewis, 1985). Pharmacologicaly, buprenorphine invokes
morphine-like subjective effects and produces cross-tolerance to other opioids. The mixed opioid-
action/blocking- action gppears to make buprenorphine safer in overdose and possibly lesslikely to be
diverted than pure opioids. It may aso provide a potentialy easier withdrawa phase and the unusud
receptor kinetics (see below) which cause along duration of action dlows for dternate day dosing.
Buprenorphine has been the subject of recent research, and gpplicationsfor gpprova for useof thedrug
inthe U.SA. (Swan, 1993) and in European countriesareintrain. It isregistered for the trestment of
opioid dependence in France.

A mgor congderation in the development of aviabletreatment product for opioid dependence hasbeen
the perceived need to avoid injectable formulations. Since buprenorphine has poor ord bio-availability
due to intestind metabolism, most of the subsequent clinicad pharmacology and clinica studies have
administered buprenorphine beneeth the tongue, via the sublingua route in an ethanol solution. For a
time, this offered the most convenient formulation for the range of dosesused inthevariousstudies. The
successful development of the sublingua analgesic tablet hasaso proved it to be an acceptable route of
adminigration, abeit withlower bioavailability than the ethanol formulation (M endel son, Upton, Jones &
Jacob, 1995).

Phar macokinetics and Phar macodynamics

Buprenorphineis classfied as amixed agonigt-antagonist or as a partid i-type opioid agonist (Lewis,
1985). It has partid agonist activity at mu and antagonist activity at kappa opioid receptors and may
asobeanagonist a deltareceptors. Congstent with themu partia agonist activity, the opioid effects of
thisdrug appear to plateau asdosetheincreases. However, thereisaso some evidence suggesting that
increasing doses beyond the plateau can produce decreased opioid effects. Thus, the dose response
curvemay resembleaclassca bell shaped or inverted U-type dose response curve (Kreek, 1996b). It
appearsto be very safe relative to other opioids, such that overdose has not occurred in doses many
times the therapeutic dose (Banks, 1979).

The hdf-life of buprenorphine in humans by the intravenous route is relatively short, a 3 - 5 hours,
dthoughitispointed out that therdaively short hdf-lifeisunrdated to therel atively long duration of the
drug. Specifically, thedrug appearsto havethe property of binding very tightly to receptor sites causing
avery dow release from opioid receptors, and this property produces the kinetics which are important
in bringing about the long duration of action (Lewis, 1985). This strong binding has been shown in
studies of the effects of pure opioid antagonists which indicate thet it is quite difficult to antagonise the
effects of buprenorphine onceit has bound to opioid receptors (Kreek, 1996b; Lehmann, U. & Wirtz,
1988). However, the respiratory depression associated with buprenorphine is quite mild, relative to
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other pure opioid agonists. This property suggests that it has the potentia to markedly reduce the
incidence of opioid death in patients and others (Wash, Preston, Stitzer, Cone & Bigelow, 1994).

The tightness of binding of buprenorphine onto opioid receptor Sites has been one explanation put
forward for the very low level of withdrawa symptoms associated with the abrupt cessation of chronic
dosing with buprenorphine compared with other opioids such asmorphine (Lewis, 1985). Othershave
suggested that the mixed agonist-antagonist effects of buprenorphine may reducethe extent of sgnificant
physica dependence and this may be the mechanism whereby the less savere withdrawa symptoms
occur (Jasinski, Pevnick & Griffith, 1978).

Treatment Effectiveness

As with methadone, the number of randomised controlled trids which compare buprenorphine with a
relevant comparison treatment are few. Fortunately, the recent interest (both scientific and financia)

provoked by government and community recognition of the necessity for dternative pharmacologicd

interventionsfor opioid dependence has proved aboon for such research, as evidenced by the number
of recent randomised controlled clinica trids which have been published.

The mgority of clinica studies have been conducted in the USA, and have used opioid dependent
subjects, many of whom were unemployed and were using a range of drugs in addition to opioids,
especidly cocaine, but aso benzodiazepines, amphetamines, etc. Based on the clinical pharmacology
and initid clinica dudies, a sublingua buprenorphine dose of 8mg/day in an ethanol solution was
identified as potentidly offering the best maintenance dose and was used in most of the comparative
studies. In nearly dl of these studies, which rangein duration from 3 weeksto oneyear, methadonewas
used as the reference therapy.

Bickd and colleagues (Bickd et d., 1988) were the first to conduct a randomised, double-blind trid
which compared buprenorphine with methadone. Forty-five opioid dependent male subjects were
randomised to receive ether 2mg/day of buprenorphine or 30mg/day of methadone for the first three
weeks of the study. Following this stabilisation, doses were reduced over a4 week period, after which
placebo was administered for thefind 6 weeks. No differenceswere observed between buprenorphine
and methadone with respect retention in trestment, symptom report or reduction of illicit opioid use.
However, the study demongtrated that 2mg of sublingua buprenorphine in ethanol solution was less
effective than 30mg of ora methadone in its ability to atenuate the physiologica and subjective effects
of a6mg hydromorphone chdlenge.

In alonger randomised double-blind trid, Johnson and his colleagues recruited 162 volunteers seeking
treatment for their opioid dependence (Johnson, Jaffe & Fudala, 1992). All subjects received both an
ord (methadone or placebo) and a sublingual (buprenorphine or placebo) dose on each day of
trestment ("' double-dummy™). Threetrestment groups were used: 8mg per day sublingud buprenorphine
in ethanol solution (N=53), 20mg/d ord methadone (n=55) and 60mg/d ord methadone (n=54). The
study was conducted over 180 days, which included 120 days of induction and maintenance, and 60
days of dose reduction and placebo dosing.

The authors concluded that buprenorphine 8mg/day was at |east as effective as methadone 60mg/day
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and both were superior to methadone 20mg/day in reducing illicit opioid use and maintaining patientsin
trestment. The results were indicative of buprenorphine being as effective as methadone at the fixed
doses given.

Kosten and his colleagues compared sublingua buprenorphine (2mg or 6mg/day) with methadone
maintenance (35mg or 65mg/day) in a24-week double- blind, double-dummy, randomised dinicdl trid

(Kosten, Schottenfeld, Ziedonis & Falcioni, 1993). The 125 subjects received fixed doses of both an
ord syrup and sublingua ethanol solution (active and placebo). Comparison of the two buprenorphine
groups revealed that there was less illicit opioid abuse in the 6mg group than in the 2mg group, as
demondtrated by fewer opioid postive urines and sdlf-reported illicit opioid use. Continued opioid
withdrawa symptoms were also associated with the 2mg group. Treatment retention was better in the
methadone groups (20 weeks) compared to the buprenorphine groups (16 weeks), and opioid-free
urineswere higher for methadone than for buprenorphine (51% vs 27%), aswas abstinencefor at least
3 weeks (65% vs 2r%). The authors concluded that both buprenorphine doses were clearly less
effective than methadone, and that comparison studies of buprenorphine and methadone need to utilise
dosesof buprenorphinewhich arehigher. Again, the suggestion of adose responserdaionshipisclesr,
and others have been criticd of the low doses used (Newman, 1994). It is unfortunate that most

researchers have used fixed dose rather than flexible dose regimens, asthereisalack of information
about the relative dose equivalence of buprenorphine and methadone.

The assessment of possible dose-equivaence was undertaken in a 26 week study in which the dose
received by 164 subjects was varied to obtain optimum response after initial stabilisation at doses of

8mg/day sublingual buprenorphine or 50mg/day methadone (Strain, Stitzer, Liehson & Bigelow, 1994).
Participants were randomly assgned to one of two treatment groups. sublingua buprenorphine in

ethanol solution or ora methadone. The first four days comprised the induction phase of treatment,
subjectsreceived daily dosesof 2, 4, 6, and 8mg buprenorphine or 20, 30, 40, or 50mg methadone, in
adouble-blind and double-dummy dosing regimen, until stabilised. From weeks 3to 16, subjectscould
receive double-blind dose increases and decreases (in increments of either 10mg methadone or 2mg
buprenorphine) to amaximum of 4 increases (90mg methadone or 16mg buprenorphine) spaced at least
1 week gpart. During the last 10 weeks doses were tapered by 10% per week to placebo. Outcome
measures included retention in treatment, attendance & opioid positive urines.

The mean doses during the stable dosing period were 8.9mg/day buprenorphine and 54mg/day

methadone. There were no group differences in the number of subjects requesting or recelving dose
increases. Fifty-six percent of subjectsin each group completed the 16-week induction/maintenance
phase. No differences were observed between the two groups with respect to retention time in

trestment or to urine samplesfound to be positive for opioids. Buprenorphine and methadonewereaso
equaly effectivein sustaining compliancewith medication & counsdlling. These datasuggest that adose
of 8mg buprenorphine is equivaent to a moderate dose of methadone.

Johnson and colleagues were the firgt to use a placebo controlled design in their buprenorphine
research, in which buprenorphine trestment is compared with a placebo control condition, rather than
with methadone (asin previous studies) (Johnson et d., 1995a). Thiswas a 2 week (14 day) double-
blind study, which was part of a 20 week study. Participants were randomly assigned to one of 3
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trestment conditions in a 2:2:1 ratio: placebo (n=60), sublingua buprenorphine 2mg (n=60), or

buprenorphine 8mg (n=30). On days 6- 13 patients could request to change to another dose condition,
which would berandomly chosen from the two to which they had not been originaly assgned. Outcome
measures included the percentage of patients on initid dose, percentage of opioid postive urines, and
dose adequacy, as measured by patients responses to a visua andogue scale incorporating such

questions as "How wel| has this dose of medicine been holding you?'.

Anadyses showed that subjects given buprenorphine showed greater time on initid dose, requested
fewer dose changes, used lessillicit opioids, and rated dose adequacy higher than those on placebo, but
that the two active medication groups did not differ from each other. Thisresult issomewhat surprising
given other results suggestive of adoseresponse relaionship for buprenorphine, but thefailureto detect
differences between the two buprenorphine dose levels may have been due to the short duration of the

study period.

Ling and colleagues (Ling, Wesson, Charuvastra& Klett, 1996) recently reported on atria comparing
30mg methadone, 80mg methadone and 8mg buprenorphine in ethanol solution with 225 opioid
dependent individuas. The results showed that 80mg methadone was superior to both 30mg
methadone and to 8mg buprenorphine in retaining patientsin trestment, reducing illicit opioid use, and
decreasing craving for opioids. The 30mg methadone and 8mg buprenorphine were largely equivaent
to each other intheir effectsonthese variables. Ling and colleagues noted the 8mg of buprenorphine in
ethanol solution was not an optimal dosage, and that higher doses would probably provide a better
outcome. They aso noted the discrepancy between their results and those of earlier research (Johnson
et a., 1992), and pointed out the need for research to addressthe doseleve s of buprenorphinewnhich
are effective, rather than pre-determine doses. Such researchisin trainin the USA and Audrdia

Dosage and Alternate Day Dosing

Doseinduction has been studied (Johnson, Cone, Henningfield & Fudaa, 1989) with 19 subjectsgiven
sublingua buprenorphine in ascending daily doses of 2, 4, and 8mg, then maintained on 8mg for 15
days. Results from the first 4 days showed subjects reported significantly elevated ratings of "good
effects’ and "overdl wdl-being" and decreased ratings of "overdl sckness', and correctly identified
buprenorphine as an opioid (not an opioid antagonist). It was concluded that buprenorphine was
acceptable to heroin dependent users, and that rapid dose induction causes minima withdrawd
symptoms.

Doses of buprenorphine between 2mg and 16mg have been assessed, and 32mg doses have been
evauated in sometriads. Currently, the maximum safe dose which has been tested for buprenorphine
appearsto be 32mg per day. There may be aceiling on the effects of buprenorphine at doses beyond
32mg per day in terms of its ability to produce further opioid effects. Because of this celling effect, the
benefit of higher doses may not be increased efficacy through increasing agonist effects, but rather
increased duration of action. Giventhe potentid for longer duration of dosing, dternate day dosing with
buprenorphine has been examined and found acceptable to many patients. The feasibility of dosing on
dternate days has been investigated and confirmed in a number of studies (Ameass, Bickd, Higgins &
Badger, 1994; Fudala, Jaffe, Dax & Johnson, 1990; Johnson et al., 1995b; Resnick, Pycha& Galanter,
1994). The concluson from these sudies is that dternate day dosng could be effective in and
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acceptable to a subgtantial number of opioid-dependent patients.

Summary

Generdly, studieshave shown buprenorphineto be as effective as methadone asamaintenance agent in
reducing illicit opioid use, retaining clientsin treetment, and in reducing withdrawa symptoms. Studies
have dso shown that buprenorphine: is acceptable to heroin addicts, hasfew sde effects; bindswdll
to opioid receptors, appears to induce a low level of physicd dependence; diminishes sdf-
adminidration of heroin; has subjective effects which are opioid-agonist-like; blocks or greatly
attenuates the salf-reported drug effects of concurrently administered opioids; inducesardatively mild
withdrawd syndrome; issafeat high doses, and hasalong duration of action which may alow for less
than daily dosing. Thereareanumber of limitations associated with buprenorphine: the sublingud route
of adminigtration may prove cumbersome and inconvenient; the medicationiswater solubleand highly
concentrated S0 can be absorbed sublingualy, and because of thisit isrelatively easy toinject; acelling
effect may limit its goplicability to certain individuas, especidly the more saverdly dependent.
Neverthdess, itislikely to find aplace as an dternative maintenance pharmacotherapy in the treatment
of opioid dependence.

NARCOTIC ANTAGONISTS

Rationale

Opioid antagonists such as naoxone and ndtrexone have been considered as maintenance drugs for
treatment of the opioid dependence. These opioid antagonists are typically used to reverse the effects
of opioid agonigts in cases of overdose. They competitively displace opioids from i-opioid receptor
gtes. Theraiondefor their use asamaintenance trestment was that an individua being maintained on
an opiate antagonist will not experience any opioid agonist effects after use of heroin. It was proposed
that thislack of effect from injecting opioids in the presence of pre-trestment with an antagonist might
resultin adeclinein injecting drug use.

Naloxone

Naloxone was thought suitable as an opiate replacement therapy asit does not produce dependence
and does not have serious sde-effects (Kurland, McCabe & Hanlon, 1975). However, it has the
disadvantagesthat oral dosesas high as2-3 gm were necessary to provide 24- hour blockade, makingiit
codly to use. The dternative of parenterd route of adminigtration by injection was rot thought
appropriate for obvious reasons.

Trids of naoxone maintenance were carried out by Kurland and his colleagues (Kurland & Hanlon,
1974; Kurland et d., 1975) with agroup of parolees who were required to attend a clinic, to provide
daily urines, and to receive weekly psychotherapy sessions after they had been discharged from U.S.
correctiond ingtitutions. Filot studies established that an ord regimen of naoxone was feasible and that
there were no serious side-effects or toxicity associated with long-term adminidiration. Subsequent
controlled trials were carried out to assess the effectiveness or otherwise of na oxone maintenance.

Inthefirst controlled trid, 119 paroleeswererandomly assigned to one of three groups. ano-treatment
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control condition inwhich no medication was prescribed; agroup which received naloxone; and agroup
which recelved a placebo in place of naloxone (Kurland & Hanlon, 1974). All participants had to
provide regular urine samples and attend aweekly psychotherapy group. Outcome was measured by
opioid use and retention in treestment over the nine months of the sudy. The resultsfalled to show any
difference between the placebo and naloxone on retention in trestment or opioid use.

Naltrexone

Ndtrexone is a long-acting (up to 72 hours, depending on the dose) opioid antagonist with many

advantages as a maintenance drug. It can be administered orally, it blocks the euphoric and other

effects of opioids, and it has no mgor Sde-effects. Despite these advantages, many of the programs
using natrexone report substantial drop-out rates early in the program, in some cases, even before the
first dose of ndtrexoneisgiven. Indeed, one mgor disadvantage of natrexonein this patient group is
the need for the patient to be opioid free a the commencement of trestment. Administration of opioid
antagonigts such as natrexone to someone who is opioid dependent will result in the precipitation of a
withdrawa syndrome which can be very aversve. Thiscontrastswith the relative ease of transfer from
heroin to opioid agonist therapy such as methadone or LAAM.

There have been a number of controlled trids comparing natrexone with methadone or placebo.

Compared with methadone maintenance, naltrexone treatment retained fewer patients over al12-week
study period, athough there were no differences between the two regimensin terms of extent of illicit
drug use (Osborn, Grey & Reznikoff, 1986). When compared with a placebo, there was a trend
towards ndtrexone patients having lessillicit drug use and better retention, however the dataremained
equivoca because of ahigh drop-out ratein both groups (National- Research- Committee-on-Clinical-
Evauation-of-Narcotic- Antagonists, 1978).

In another study, 117 patients who had completed atrid of LAAM were given the opportunity to
transfer to naltrexone (Judson & Goldstein, 1984). Forty patients entered treatment and 77 did not. At
the follow-up, more patients who had received ndtrexone were opioid-free compared with thosewho
did not receive nadtrexone. The authors make the point that the two groups were not comparable in
motivation at the outset. More recently, |sradli researchers (Shufman et a., 1994) have reported on a
double-blind which demonstrated that naltrexone had a superior impact on heroin use compared with
placebo. However, possibly because of the small sample size the differences between ndtrexone and
placebo were non-significant. Spanish research had aso failed to detect significant differencesin favour
of natrexone above placebo (San, Pomarol, Peri, Olle & Cami, 1991).

Although retention in ndtrexone maintenance has proved difficult for even short periods of time with
illicit drug using populations, it has been found to be quite successful with highly motivated individuds
who wish to cease opioid use. Thomas and her colleagues first described success with natrexone
maintenance in asmal sample of opiate dependent medica professonds (Thomaset d., 1976). Ina
subsequent study, 114 opiate- dependent businessmen and 15 opiate-dependent physciansweretrested
with natrexone as part of astructured aftercare program following clonidine detoxification (Washton,
Pottash & Gold, 1984). Morethan 80% of the patients completed at least Sx months of treatment and
remained drug-free 12-18 months later.
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Itisclear that natrexone hasapotentid role asamaintenance medi cation with these selected and highly
motivated patients, but the target populationissmdl. It may provewithtimethat it dso hasaroleinthe
final stage of asequence wherein patients begin on full opioid agonist therapy, progressto partiad agonist
trestment and then eventudly to full antagonist treetment. Thismethod may facilitate thetrangtionto an
opioid-free state which is very difficult for patients who have been maintained on methadone.

Summary

Naoxoneisadoubtful dternativeto methadone asareplacement thergpy inview of itshigh cost and the
lack of evidence of its effectiveness. Natrexone treatment has more potentiad as a useful trestment
option and this has been demongtrated with selected patients. 1t has mild Sde-effectsand can be used
on flexible dosage regimensranging from daily to thrice weekly, depending on patients needs. Medica
practitioners, busi ness executives, parolees and other groups who are highly motivated to remain drug
free in environments where their drug of choice is fredy available have responded well to ndtrexone
mai ntenance.
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