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Summary

Inall cases, opiate addiction isbest treated by the use of opiate agonist agents. A
mal ntenance regimen based on an opiate agonist leadsto agradual dwindling of
the subjective effects due to street opiates, thanks to the blockade achieved by
these agents on the receptors that are reached by heroin.
Buprenorphineloomsasthemost useful of thelatest generation of agonist agents
for thetreatment of opioid usedisorders. Itisequivalent to other opiatesasregards
retentionratesand control of street opiateuse. A part from maintenanceprogrammes
for opiateaddiction, buprenorphinehasproved effectivein short-term programmes
for opiate detoxification.

Buprenorphine treatment should be regarded as first-line in subjects with low
levels of craving and low severity of addictive behaviours, aslong as: 1) it is
documented that low methadone doses produced compl ete and stable remission;
or 2) after aperiod of ongoing abstinencein drug-free conditions, the patient has
recently relapsed into use of street opiates, so that their tolerance threshold is
presumably still low. For subjects, whose tolerance is unknown, or when
anamnestic or objectiveel ementssuggest theremay beahightol erancethreshold,
or else in cases comprising a recent history of unresponsiveness to low dose
methadone treatments (below 60 mg), methadone should be the first choice for
the therapy of opiate addiction. Subjects who have proved to be refractory to
buprenorphine, even at higher dosages, can reasonably bedirectedtoamethadone
treatment programme.

Key words: Buprenorphine effectiveness - Opiate abuse - Predictors of
outcome - Cocaine use - As antidepressant - Opiate withdrawal

Inall cases, opiate addiction isbest treated by the use of opiate agonist agents. This
therapy calls for the administration of constant doses of an opiate agonist at constant
timeintervals, over aperiod of monthsor years. Historically, methadoneand LAAM are
the main agentsthat have achieved successin treating opiate addiction in therapeutical
settings. A maintenanceregimensbased on an opiate agonist leadsto gradual dwindling
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of the subjective effects due to street opiates, thanks to the blockade achieved by these
agents on the receptors affected by heroin. The viciouscircle between intoxication and
withdrawal whichisboundto devel opinheroinaddicts, and which markstherevolving-
door stage of their addictive careers, is itself showed and then broken. Agonist-
maintained subjects display a satisfactory retention rate, have their neuroendocrine
functionsrestored, from acondition of imbal ancedueto chronic opiateintoxication, and
are kept off addictive behaviours (crime, spreading of HIV, pregnancy accidents). On
thishasis, former addictsareabl edto benefit most from concurrent psychosocial support
facilities. Onthewholeg, it can be stated that agonist maintenance effectively forestalls
criminal behaviours, the abuse of street opiates and the risk of trasmitting infective
diseases, while guaranteeing quite a high retention rate.

Buprenorphineloomsasthemost useful of thelatest generation of agonist agentsfor
the treatment of opioid use disorders. It displays a unique pharmacological profile,
which makes it suitable for various treatment strategies: in fact, it possesses a high
binding-affinity for Cand k receptors, by acting asa partial agonist for Clreceptors and
asan antagonist for k receptors. Several studiesprovide evidenceof itseffectivenesson
heroin abuse/dependence. On practical grounds, the usefulness of buprenorphine's
propertiescan bedescrived fromavariety of viewpoints. Itisequivalent to other opiates
asregardsretention ratesand thelimitation of street opiate use. Administration cantake
place daily or three times a week. Tolerability is acceptable. An optimization of
buprenorphine’ sefficacy should be based on theidentification of positive and negative
predictors, to be used later asselection criteriafor patientswhose chances of responding
positively my differ widely. Apart from maintenance programmesfor opiate addiction,
buprenorphinehasproved effectivein short-term programmesfor opiate detoxification.
Moreover, it hasbeenindicated asprobably being eff ectivein cocai neabuse/dependence
and as an antidepressant drug for refractory depression.

The present study aims to present a critical review of the buprenorphine-related
issues outlined above.

Opiate abuse/addiction
Effectivenessin opiate abuse

Withinadoserangeof 2-32 mg, buprenorphine hasproved aseffectivein controlling
opiate use at low methadone doses (20-60 mg), with an equivalence relationship to be
read asmirroring the corresponding mu-opioidergic activity. Sometimeago, itslevel of
effectiveness was established on clinical grounds, by monitoring the level of its anti-
withdrawal and anti-craving activity. More recently, the potency of these two agonists
has been investigated by brain-imaging techniques, in terms of their respective rates of
mu-receptor occupation. These accounted for buprenorphine's greater affinity and
methadone’ shigher potency. Thesetwowaysof defining dose-adequacy areinagreement:
in other words, the effectiveness of buprenorphine at a certain dose is equal to that of
methadone because it provids the same level of mu-receptor stimulation [9; 30].

After accounting for the percentage of negative urinalysis, 8 mg of buprenorphine
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are superior to 20 mg, but equal to 50/60 mg of methadone [11]. In addition, when
patients are chosen so that their tolerance threshold is the same (by a pre-treatment
evaluation based on analoxone-challenge) [11], the superiority of buprenorphine may
clearly be ascribed to its anticraving activity, rather than its anti-withdrawal effect.
Otherwise, subjectstreated with either of these two agonistsat lower equivalent doses,
but who are less tolerant at the beginning, show a poorer response. Moreover, after
stabilization has been reached (i.e. within about four weeks) possible relapsesinto the
use of street opiates, which are more likely than with low-dose methadone, cannot be
justified on the grounds of persistent withdrawal symptomatology [11].

80 mg of methadone, which cannot be equalled by any buprenorphine dose, are
superior to 8 mg of buprenorphine [17] —adose that corresponds to about 50/60 mg of
methadone. Likewise, cravingisbetter controlled by 80 mg of methadone[17]. Evenif
higher buprenorphine doses were administered, no consistent gain in agonist activity
wouldfollow, duetotheplateau reached on the dose-effect curveafter an el ght mg dose-
level (knownasthe*“ ceiling effect”). Onestudy hasreported theequivalence, onclinical
grounds, of 8-16 mg of buprenorphine and 50-90 mg of methadone, but it should be
noted that the average doses administrated are 9 mg and 54 mg, respectively, sothatin
the last analysis equivalence comes to stand for m-equipotent doses [28].

From the standpoint of ensuring a stable condition of abstinence, data from the
literature do not agree in indicating a superiority of buprenorphine to equipotent
methadone doses [11; 26]. The efficacy of treatment, when doses are kept stable, does
not seemtovary throughtime, whileanincreasein dosesresultsin efficacy enhancement
[26].

Even if the final outcome is the same, methadone offers quicker progress to
adjustment, (first month) [18], whereas the efficacy of buprenorphine builds up
gradually. The fact that buprenorphine is characterized by atherapeutic gain whichis
progressive in the medium-term [28], though not wholly superior at the end of
observation, does suggest that buprenorphine allows a satisfactory outcome in the
medium-term, despite lower effectivenessin the early stages (as shown by rather high
rates of early dropout) [19]. This property isdose-dependent, and probably reflectsthat
combined blocking property (so-called antagonism) which favours the conditions
needed for abstinence to begin. Although high methadone doses provide a blocking
effect (80-120 mg), heroin reinforcement can usually be elicited at buprenorphine-
equivalent doses of 20-60 mg.

Gradual dose-reduction worsensthe opiate-use status[26], probably dueto craving
shooting up, since severe withdrawal symptoms during medically supervised tapering
arevery unlikely [20]. High buprenorphine doses are linked with abetter outcomethan
lower doses, with athreshold ashigh as8 mg for asatisfactory response. Some subjects,
however, show asatisfactory outcomewith lower doses: in a 16 week follow-up study,
differencesemerging from the use of high versuslow dosesduring the early weekstend
to fadetowardsthe end of thestudy [17]. At a16 week term, 8 mg have the same effect
as 1 mg; after 8 weeks 4 mg are no longer superior to 1; at 12 weeks, 16 mg are as
effectiveas 1. Thismeansthat, amongst patientswho areretained in treatment, thereis
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asubpopulationthat respondstolow doses. Other studieshave, infact, reported agood
level of efficacy for 2-4 mgor 2-6 mg[13; 25]. In general addict populations, however,
buprenorphine efficacy is dose-dependent, both in the whole sample, and in the
responding subgroup [16].

Retention in treatment

Treatment retention, when calculated as the proportion of patients who stay in
trestment at a certain term, can be read as an indirect index of effectiveness. This
depends on the fact that retaining a patient in treatment makes it possible to achieve
stabilization if the periodislong enough; that isthe main objective, along with the need
to maintain the achieved results as long as possible. When doses remain unchanged,
treatment duration provides no further benefit in terms of craving reduction, though
longer treatmentsmean alower risk of relapsewhen apatient isleft drug-free. Retention
does alow the resumption of psychosocial adaptation, which is a gradual process
requiring stability over quite along time, and devel ops alongside the maintenance of
acquired abstinence. Buprenorphine has turned out to be an exception to this scheme,
due to its combined agonist-antagonist properties at doses equipotent to 20-60 mg of
methadone. If heroin use persists during buprenorphine administration, virtuouscircle
involving negative reinforcement can devel op, so further decreasing opiate usethrough
time, in association with expected social rehabilitation. An eight mgthreshold seemsto
be definable for this phenomenon [18], corresponding to the threshold for a consistent
receptor blockade. In general addict populations, however, a higher level of agonism
than that made available by buprenorphine — as high as that provided by 80 mg of
methadone — correspondsto a higher level of efficacy on craving, both in the short and
long term. Retention in treatment with 8 mg of buprenorphine is comparable with that
of equipotent doses of methadone[ 18] intheshort term (4-6 mos). Inonly onestudy [12]
a high early retention rate (72%) was documented for relatively low doses (2-6 mg),
whereas most findings show agreement in describing the drop-out phenomenon with
buprenorphine as coming earlier and as being more likely with low doses. Early
retention does not relate to dosage, but a correlation is found with the degree of
withdrawal symptoms[27]. We suggest this meansthat early retention depends on the
effectiveness of treatment in suppressing withdrawal discomfort, which is not linked
with dose as such, but with the adequacy of doseto the patient’ stolerancethreshold. In
fact, other authors[ 27] reported alack of correl ation between agonist doseandretention,
whatever the agonist, and, conversely, the importance of withdrawal control. High
doses of buprenorphine bear a higher likelihood of retention than lower doses, around
athreshold of 8 mg [16]. Isolated observations suggest a weaker effect on retention
duringthefirst weeksof treatment, al ong with theinadequacy of buprenorphinein cases
with moderate-to-high tolerance levels. On the other hand, when subjects are directed
tobuprenorphineor methadone accordingtotheir level of tolerance, early retentionwith
8 mg of buprenorphine is even higher than with 60 mg of methadone [11]. A lack of
differencesinlateretention between methadoneand buprenorphinehasbeen documented,
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asfar asequipotent dosesare concerned [11]. Higher dosesresult inagreater likelihood
of retention [17]. Recent results from a long-term high-dose maintenance study [5]
document a70% rateof retention at atwo-year term, with 1.2% of successful completion
of the programme. The absence of amassive early drop-out in this sample may be due
to its being composed of heroin-addicts who were spontaneously asking their GP for
treatment [27]. This justifies the supposition that they were a special subpopulation
characterized by psychosocial adjustment and low severity of disease, that is, the
category of patients who would be expected to benefit most from buprenorphine
maintenance.

Daily vs. three times a week administration

When patients are started on buprenorphine, intermittent administration causes
withdrawal symptomsto emergewithinthe24-hr timewindowsbetween administrations.
This phenomenon can easily be explained in terms of theinadequacy of the stimulation
provided by buprenorphine against high tolerance thresholds, especially when blood
levelstend to fall within a24 hr timeframe, as happensbefore asteady stateisreached.
A wider gap between maximum and minimum blood levels is recorded when
buprenorphine is administered less often; in that case withdrawal symptoms display a
conseguent intermittent course towards extinction, which is only reached gradually
[11]. Likewise, asfar asmaintenanceisconcerned, theintermittent administration of as
much as 16 mg every second day may be associated with mild withdrawal-like
symptomsduring “freedays’, or may show no difference from the corresponding daily
administration schedule [10]. When doses twice as high as this (32 mg/two days) are
used, minor withdrawal annoyance was not observed [23].

Safety and tolerability

It can be stated that buprenorphine is mostly well-tolerated. Reported side effects
appear during the induction phase and include sedation/drowsiness/giddiness [14],
general discomfort (dizziness), dysphoria, nauseaand headache. Aslong assuch effects
aretolerable and do not lead to drug discontinuation, they are likely to have dwindled
by the time of stabilization. To favour early retention during the induction phase, it is
advisabletotemporarily stop administration during thenext 24 hrs, when signsof opioid
overstimulation, such as nausea, headache, sedation and constipation, may appear. No
increase of dose is recommended before the above symptoms have disappeared. The
number of side effects attributable to buprenorphine from 1st November, 1997 to 1st
November, 2000, using FDA data, are 178, versus 170 for methadone and only 40 for
LAAM. Consideringthat, sofar, many fewer subjectshavebeen started onbuprenorphine,
compared with the almost 450,000 on methadone and 10,000 on LAAM, theincidence
of side-effects could loom rather large [15]. Buprenorphine overdosing is, however,
very unlikely [15]. From 1994 to 1998, the overdose rate among 55,000 French
buprenorphine-treated subjectswasthreetimeslower thanthat among 5,360 methadone-
treated patients[1].

17



Heroin Addiction and Related Clinical Problems

Predictors of outcome: towards an optimal targeting

Apart fromthe eval uation of tolerancethreshold andintensity of craving, the choice
between methadone and buprenorphine should be based on the assessment of specific
outcome predictors. Cases of negative outcome with buprenorphine treatment tend to
be characterized by more severe psychosocial maladjustment at the beginning of
programmes [21]. When a maintenance programme with 8 mg of buprenorphine was
compared with one employing 60 mg of methadone, predictors of negative outcome at
asix-month term can beidentified for buprenorphine-treated subjectsthat are not valid
for methadone maintai ned probands: severe psychosocia mal adjustment, highlevel sof
craving for cocaine, and a high degree of psychopathology, especially of adepressive
and paranoid kind. Conversely, no prognostic weight of baseline depressive
symptomatology is reported for 4 mg-treated subjects. The contrast between the data
might be explained by thefact that, whenlower agoni st doses (4 mg) areused, treatment
failureismostly duetoitsineffectivenesson craving or withdrawal symptoms, whereas
in higher dose programmes (8 mg), a positive response is likely except with mentally
ill or severely maladjusted addicts, who tend to cluster among non-responders. Female
gender has been also reported to favourably condition responses to buprenorphine,
when 4 mg are compared with 20 or 65 mg of methadone[24]. Authors suggest that the
differenceisrelatedtothedocumented higher anal gesi c sensitivity of women challenged
with k-opioid-agonists [7].

The optimum management of buprenorphine should therefore be based upon the
selective enrolment of subjects displaying the following: psychosocial adjustment,
absenceof major psychiatricillness, especially of adepressiveand paranoid quality, and
low severity of addiction, as shown by a low tolerance threshold and a low level of
craving. Concurrent cocaine use, despite suggestions about the possible effectiveness
of buprenorphine in this matter, should represent a reason to direct patients to
methadone maintenance. Asaresult, the selection criteriafor buprenorphine treatment
areintermediate between those of antagonist treatments, which fit cases of mild disease
only, and full-agonist treatments, which fit any gravity of disease, including several
cases of dual diagnosis.

Buprenorphineasshort-termtreatment for opiatetolerantindividual s(detoxification
by buprenorphine)

Buprenorphine is, predictably, as effective in detoxifying heroin addicts [2] as
methadone, when [(Fequivalent doses are used. When compared with clonidine, it has
proved to be less effective on tremors and on rising blood pressure, and it takes longer
to control withdrawal symptoms as awhole. However, the longer latency for an anti-
withdrawal efficacy is counterbalanced, after the first 24-48 hrs, by a more consistent
healing pattern, and a greater impact on psychopathological items [4]. An apathetic-
asthenic-abulic syndrome, which can develop with clonidine, is not found with
buprenorphineadministration. When withdrawal isdueto the discontinuation of along-
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lasting agoni st agent (e.g. methadone), and that agent isnot availableto bereintroduced
and then tapered, buprenorphine should be preferred to any non-opiate chemical, since
withdrawal fromalong-lasting opiate doesnot requireearly buffering (whichisneeded
in the case of rapid morphine-like opiates), but long-term buffering, though results are
best if thisstartssoon after withdrawal . So treatment should begin assoon aswithdrawal
symptoms appear, but no earlier, in order not to elicit them as full-blown, and dosage
should be increased in line with the patient’ s response.

During detoxification, it is fundamental to achieve discontinuation of street opiate
usage, or at least to have possible street opiatesmadeineffective, so that toleranceisnot
kept high, and agonist doses can be tapered without any major withdrawal discomfort.
This objective, which is granted by hospitalization, is uncertain when addicts undergo
detoxification as outpatients. Buprenorphine may prove particularly useful in this
context, dueto its combined agoni st-antagonist properties, at |east at doses above 8 mg.
It hasbeen documented that 2 mg arelesseffective than 30 mg of methadoneat blocking
the effects of heroin [2]. It may therefore be suggested that a significant difference
between receptor blockadewith buprenorphineor with methadone, at equi potent doses,
only emerges beyond an 8 mg dose threshold of buprenorphine. As regards frequency
of administration, buprenorphine should not be administered less often than once aday
in adetoxification regimen [6].

Buprenorphine and cocaine use

Buprenorphine’ s rateof effectivenessisnegatively affected by concomitant cocaine
use: when buprenorphine, at adose of 8 mg, wastested, treatment retention for ageneral
population of heroin addicts, where the frequency of cocaine use was as high as 66%,
was lower than in a group of subjects selected to ensure the absence of concurrent
cocaine use [18] (78% by 12 wks vs. 50% by 17 wks). While opiate usage tends to
dwindleasbuprenorphinedosesincrease, cocaineusageshowsnosuchatrend[27]. The
relationship between cocaine use and buprenorphine dose is not constant, but varies
according to buprenorphine dose. 2 mg of buprenorphine enhances the pleasurable
effectsof cocaine, alongwiththefaster heat beat that follows cocaineintake[22]. Doses
of 4-8 mg do not block or enhance the same effects, and they leave cocaine highly
distinguishable [29], asit isin natural conditions. For addicts maintained on 8 mg of
buprenorphine, a higher baseline craving for cocaine is predictive of a drop-out
outcome, whereas no increasein cocaine-related likelihood of drop-out isdisplayed by
subjects treated with equipotent doses of methadone[19]. Recently, disulfiram has
proved to berather effectivewhen targeted at cocaine-abusing heroin addictsasan add-
on therapy to successful buprenorphine maintenance [8]. As no evidence of atoxic
i nteracti on between buprenorphineand cocainehasbeen documented sofar, thesafeuse
of buprenorphine for the treatment of heroin addiction can be viewed asfeasible, even
when cocaine useis concurrent. On the other hand, no data from the literature suggest
there may be a specific effect of buprenorphine on cocaine use.
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Antidepressant properties of buprenorphine

In heroin addicts, depressive symptoms may develop either as a result of opiate
agonist undermedication, or aresidua after detoxification, for individual swho arekept
abstinent in a drug-free condition or on antagonist maintenance. Besides, depression
may al so appear during themai ntenance phaseof an opi ateagoni st treatment programme.
In that case, it has not yet been assessed whether buprenorphine provides any specific
benefits compared with those given by equi potent methadone dosages. However, when
methadone doses are tapered down to a dose-range low enough to allow transition to
equipotent buprenorphine treatment, this leads to the emergence of a depressive
symptomatology due to current undermedication, besides which there is a the risk of
relapse into opiate addiction. Even when full-blown withdrawal symptoms are not
elicited, a lowering of opioid stimulation matches with emerging symptoms of
psychasthenia, which display a chronic course (delayed withdrawal). Kosten [12]
reported the useful ness of buprenorphinein depressed patientsin whom depression had
developed aong the tapering phase of a short-term agonist detoxification (from an
average peak of 55 mg/die, down to 25 mg/die, with later transition, after a two-week
stabilization interval, to buprenorphine, 3.2 mg/day on average). Thetherapeutic gain
wasworthwhile and came early (within thefirst week), but no evidenceisavailable yet
tojustify the application of these resultsto theissue of depressionin heroin addicts, let
aloneto depressive syndromes in the general populations, since this particular sample
consisted of previously agonist-stabilized subjectswho were later likely to experience
acondition of undermedication.

While depression was assessed before subjects were started on buprenorphine, that
isafter preliminary methadonetapering, noinformation wasgathered onthe occurrence
rate of depressive symptoms at study entrance, that is, during previous higher dose
methadonetreatment. M oreover, successful treatment with 55 mg/day averagemethadone
dosages characterizes a low-craving subpopul ation with moderate to low withdrawal
thresholds, since standard methadone dosages capabl e both of controlling withdrawal
phenomenaand the craving for opiates have been reported to stand much higher, within
arangeof 80to 120mg/day. It should beal so noted that theinadequacy of buprenorphine
in buffering depressive symptomsasthey emerge may not affect retentionin treatment,
at least aslong as the soothing of early withdrawal symptoms—the feature that addicts
aremost concerned about —isguaranteed. Elsewhere, it has been reported that drop-out
rates from buprenorphine treatments tend to turn higher for more depressed probands
[19], while depressed heroin addicts fail to show greater benefits from buprenorphine
treatment than from methadone treatment [21].

Ten non-addicted depressed patients, diagnosed as affected by Double Depression
(Major Depressive Episode occurring against abackground of dysthymia), mostly with
atypical features, who had proved to be refractory to standard antidepressant agents,
werequiteresponsiveto buprenorphine, with atherapeutic gain displayed most strongly
during the first week of treatment [3], in line with what Kosten reported for depressed
heroinaddicts[12]. It must, however, benoted that substance use disorderswere present
in this small sample, aswell as comorbid anxiety disorders.
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Buprenor phinefor the treatment of opiate withdrawal

When opiate withdrawal isto betreated in subjectswhosetol erance threshold has
not been ascertained, two practical rulesshould befollowed: 1) using anagonist agent,
start with low doses, so as to avoid overdosing in opiate-sensitive individuals; 2)
choose an agent with such a dynamic profile as to be effective, by dose variation,
within aswide arange of stimulating levels as possible, in order to ensure afeasibly
high tolerance condition with adequate buffering. Anamnestic information about
guantities of substance consumed, and time since latest intake, might be useful in
estimating the tolerance threshold, so allowing the selection of subjects who, due to
amoderate-to-low tolerancethreshold, arelikely to respond to low methadone doses,
and, therefore, to equipotent buprenorphine treatment. Even so, considering
methadone’ s wide range of agonist potency, it should be the first choice in the
treatment of withdrawal states, unlesstheseareduetothewithdrawal of buprenorphine.
Moreover, though buprenorphine’ s partial agonism precludestherisk of overdosing,
when high dose buprenorphine is found to be insufficient to controll high threshold
withdrawal, the successiveadministration of afull agonistislikely to beawkward: due
to the high binding affinity of buprenorphine to [Freceptors, and its long half-life,
buprenorphine displacement requires high doses of lower affinity full agonists, with
a delayed risk of overdose as the buprenorphine level is reduced. Lastly, when
buprenorphineisadministered to highly tolerant addictsdisplayinginitial withdrawal
symptoms, with heroin levels still high enough to delay full-blown withdrawal, this
latter may be precipitated due to displacement of heroin from CFreceptors by stickier
buprenorphine.

Therole of buprenorphinein the treatment of opiate use disorders

Buprenorphine treatment should be regarded as first-line in subjects with low
levelsof craving andlow severity of addictivebehaviors, aslongas1) itisdocumented
that low methadone doses produced compl ete and stableremission; or 2) after aperiod
of ongoing abstinence in drug-free conditions, the patient has recently relapsed into
the use of street-opiates, so that their tolerance threshold is presumably still low.
Moreover, the use of buprenorphineisindicated in the early phase of addiction, when
toleranceisstill low and craving levels have not yet peaked, so asto prevent craving
from shooting up and the metaboli c phase of addiction from being entered. Duringthe
“honeymoon” phase, as long as the patient is compliant, the antagonist property of
buprenorphine may prove useful in moving them off heroin, in addition to the effect
of its main anticraving action.

For subjects whose tolerance is unknown, or when anamnestic or objective
elements point to a high tolerance threshold, or those with a recent history of
unresponsiveness to low dose methadone treatments (below 60 mg), methadone
should bethefirst choicefor thetherapy of opiateaddiction. Subjectswho haveproven
refractory to buprenorphine, even at higher dosages, can reasonably be directed to
methadone treatment programmes. Buprenorphine, therefore, represents a possible
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first-line agent instead of methadone, for subjects who display clinical features that
make it likely that they will respond to low methadone doses (below 60 mg). This
category of subjects, who can beenrolledin buprenorphinetreatment programmes, may
represent aself-medicating subpopul ation of heroin addicts, who need low opiate doses
andthereforedevel oplow tolerance. Whether buprenorphineispreferableto methadone
because of specific psychotropic propertiesis still a matter for research.
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