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Mortality among problem drug usersin Europe:
A project of the European Monitoring Centrefor Drugs
and Drug Addiction (EM CDD)

AnnaMaria Bargagli!, Alessandra Sperati!, Marina Davolit, Carlo Perucci?,
Julian Vicente?, Richard Hartnoll?, Joseph Barry?, Teresa Brugal?,
Marcel Buster®, Filipa Ferraz de Oliveira®, Lene Haastrup?, Axel Heinemanné,
Angelos K ouklinos®, Daniele Risser?, Daniel Svensson®?, Erkki Vuori®?

Summary

The European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) is
currently co-ordinating a project which aimsto enrol and follow up prospective
cohorts of problem drug users (PDUs) in severa countries, so as to compare
overall and cause-specific mortality. Within the project aliterature overview of
drug user mortality and acomparative analysisof datafrom already followed-up
cohortswere performed. Although thejoint analysisprovided new knowledgeon
mortality trendsamong PDUsin several European countries, careshould betaken
in comparing data from retrospective cohorts due to the heterogeneity of study
populations and their settings and follow-up procedures. The formation of
prospective cohorts, in line with a standard methodology, should improve the
comparability of results both for overall and cause-specific mortality.

Key words: Drug users - Mortality - EMCCDDA - European
project

Introduction

Drug abuseisknown to have serious heal th consegquences|[ 1, 3, 13-14]. Overal and
cause-specific mortality can be considered avalid indicator of the health effectsof drug
abuse. In most European countries data on drug-related deaths are commonly used in
estimating mortality related to substance abuse among the general population and asan
indicator to assessthe health impact of drug addiction. Many sources of information on
drug-related deaths using different criteriafor data collection are now availablein the

Address for reprints: Anna Maria Bargagli, MD; Agency for Public Health, Latium (Lazio) -
Viadi S. Costanza, 53 - 00198 Rome - Italy
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EU countries. Although most European countrieshavenati onal and/or regional mortality
registers, where deaths are coded on the basis of the International Classification of
Diseases (ICD), there is a broad heterogeneity of the ICD codes applied to classify
“drug-related death” . A specific EMCDDA project has been developed to implement a
standard definition and classification of “drug-related deaths’ directly linked with the
use of drugs (“overdoses’ or “poisonings’) in order to improve comparability between
countries [4]. However, problem drug users die from awide spectrum of causes other
than overdoses(e.g. AlDSand accidents). Moreover, dataon drug-rel ated deaths cannot
bereferred to acommon denominator; they depend on factors such asthe preval ence of
drug users, and overdose incidence and fatality.

The strength of longitudinal studies lies in their capacity to estimate the current
mortality rate among drug users, even if it should be borne in mind that longitudinal
studies are carried out on selected groups that may be unrepresentative of the overall
drug addict population.

TheAgency for Public Healthinthe Region of Latium (Lazio), Italy, iscurrently co-
ordinating a project promoted by the EMCDDA which aimsto calculate and compare
mortality rate estimates across aspectrum of European countriesthrough theformation
of cohortsof problem drug usersparti cipating in enrolment andfollow up, inconformity
with a common methodology. This paper aims to describe the development of the
project and the results already obtained.

Objectives of the project
The broad objective of the EMCDDA project is to promote and co-ordinate the

setting up of cohorts of problem drug users recruited through treatment centresin EU

Member States, in order to estimate overall and cause-specific mortality rates, while

analyzing and comparinglongitudinal trendsinmortality acrosscountriesfor monitoring

purposes. The project has been developed in the following phases:

— overview of published studieson the mortality of problem drug usersthat have been
undertaken in Europe, and the development of a standardized protocol to assess
overall and cause-specific mortality rates among PDUS;

— evauation of the feasibility of implementing the standardized methodology in
various European countries,

— promoting and co-ordinating the formation of cohorts of problem drug users
recruited in treatment centres;

— joint analysis of available cohorts.

Results
Review of the literature
A review of the literature, comprising studies and reports/editorials on mortality
among drug usersin Europe, published between 1980 and 1996, was carried out within
the project. The objectives of thisoverview wereto outline the knowledge available on
PDU mortality in Europe and assessthe comparability of datafrom different countries.
Of the 33 papers on cohort studies reviewed, 20 were published between 1987 and
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1996. Twenty-four longitudinal studies were carried out in European countries. Drug
userswho had been enrolled at treatment centresin several countriesover different time
periods showed very high overall and cause-specific mortality rates, ranging from 9.6/
1000 in Glasgow in 1985 [7] to 63.8/1000 in Milan in 1991 and 1992 [9]. The main
causes of deaths were AIDS and other infectious diseases, overdose, injuries and
poisoning, cirrhosis and cardiovascular diseases[2, 5, 7, 10, 16].

All cohort studies showed higher than expected death rates among PDUs compared
with amatched general population, although therewasvariability across study periods,
study population and location. The estimated risk of death ranged from 10 to 30 times
that of non-drug users of the same sex and age [7, 11, 16]. The excess mortality was
estimated almost exclusively among drug users receiving treatment as outpatients.
Some studies showed that females have a higher excess mortality than males[2, 11].
Among intravenousdrug users, HIV-positive subjectshad ahigher overall risk of dying
than that of HIV-negative ones 6, 8, 15, 17].

Theoverview of theliterature demonstrated that results based on the published data
are hard to compare, because of the heterogeneity of the enrolment criteria for drug
users, follow-up procedures and methods of data analysis. Most studies have been
conductedin eight European countriesonly, whereasno datawereavail ablefor theother
countries.

Standard protocol to carry out longitudinal studiesof mortality among problem drug
users

A standard protocol, for carrying out cohort mortality studiesamong problem drug
users, was prepared by defining criteria for the inclusion of subjects in the cohort,
follow-up procedures, datacollection and methods of analysis. During its devel opment
the standard protocol took into account the results of the feasibility study, which was
carried out in the early phases of the project. The study aimed to identify subjectsto be
included in the cohort and to investigate the avail ability and accessibility of population
and mortality registers or similar sources available for determining vital status. The
results of the feasibility study showed that the available study population in most
countries consi sted mainly of addictsentering treatment centres, with somedifferences
both in treatment and in type of substance abused. Using treatment centres as sources
of information on study popul ations seemed the most feasibleand reliable option, since
identifiers of people enrolled are necessary to assess vital status and cause of death.
Moreover, drug addictswho seek treatment arethe part of thedrug abuse popul ation that
has the most urgent problems, and they are not representative of the whole drug user
population. In addition, it was considered that at present most PDUs entering treatment
in European countries are opiate users. Users of non-opiates (such as cocaine,
amphetamines and cannabis) who are admitted to treatment constitute a very special
group, and mortality figuresderived from this sub-popul ation may be highly biased and
unrepresentative of the source population. Opiate users are more likely to enter
treatment than other drug addi cts, astheir health problemsareknownto bemoreserious.
One outcomeisthat, in some countries opiate users are the majority of drug addictsin
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Table 1. Characteristics of the cohorts

Study site

Period of
enrolment

Study population (N)
and setting

Fw-up
period

Mean age
at
enrolment

N of
deaths

Sweden

1987-1997

Opiate addicts entering in-
patients TCs.

Recruitment through the
National Hospital
Discharge Registry (4023)

1987-1997

30.1

592

Denmark

1996-1999

Opiate addicts entering any
kind of treatment.
Recruitment through from
the National Treatment
Database (10355)

1996-1999

311

449

Amsterdam

1985-1996

Opiate addicts entering
Methadone programs at
specialised out-patient TCs
and General Practitioners
(GPs).

Data from Central
Methadone Register (CMR)
(4853)

1985-1996

29.0

446

Vienna

1987-1998

Opiate addictsin MMTPs
at GPs, specialised
residential, specialised out-
patient, specialised in
prison (4683)

1987-1998

275

282

Barcelona

1992-1996

Opiate addicts entering out-
patient specialised out-
patient TCs (4501)

1992-1998

28.6

918

Lisbon

1992-1998

Heroin addicts entering one
specialised resedential TC
and 9 specialised out-
patient TCs (2525)

1992-1999

253

306

Rome

1980-1995

Opiate addicts entering
Public TCs (PTCs) and
Non Governmental
Organisation (NGOs)
(10332).

Recruitment through the
Local Surveillance Sustem

1980-1996

26.6

1444

treatment. Local and comparative analysisfor both opiate and non-opiate users should
be carried out where they do not represent a special group.

In the standard protocol included a definition of the study population and the
enrolment criteria. All addicts entering treatment at |east once during the study period
were considered dligible for inclusion in the cohort. As stated in the protocol, the
information needed to ascertain vital statusmust be available and thedate of entry at the
treatment centre (marking the beginning of the observation period) must be specified,

too.
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Some essential information was required to provide a description of the people
enrolled. Thiswasdoneto orient theanal ysistowardsenhancing comparability between
study sites. Follow-up procedures and their reliability were specified and various
analytical strategies were suggested.

Comparative analysis

Although the goal of the EMCDDA mortality project isto describe mortality using
astandard methodol ogy, an attempt to analyse and compare datafrom cohortsthat had
aready been followed up in some study sites was performed. The available study
popul ations appeared to berel atively heterogeneous; they mainly included opiate users,
but al so coprisesvariable proportionsof usersof other drugs(e. g. 24% of amphetamine
users in Sweden). To improve the comparability of results, opiate addicts only were
included in the analysis.

Asshownin table 1, al the analysed cohorts consisted of opiate addicts who had
entered treatment, and some differencesin period of enrolment, setting and follow up
were observed.

The availability of information on individuals enrolled varied across study sites.
Gender, age at enrolment and age at death were available at all sites, as well as the
variables needed to calcul ate person-yearsat risk. The average age at enrolment ranged
from 25.7 to 31.1; these were the figures for the cohorts enrolled in Lisbon and in
Denmark, respectively.

Figure 1 showstheoverall mortality trend in each cohort. The highest mortality rate

[ 1]
.
T '\-\.__\_.
. / B
™ - !
g = __.-". >
™
i - !"-._ A P
= Y = -: " 4
- s e
g F] _H -:'-"" ._:!“:-"’l‘-.I =
. r— *, A .
1] ."'\-\.,'_,_h_ _,-",‘\- o 1\“{:?‘{:_--\1"725‘_"_'_. e
= g g '
il
1550 1597 1 DES ToET VDR TOEE TDEND 0BT 1089 10ED 1500 1900 1903 00l 10D Ro0E NDDE 10T 13NN 150
e
—— 1w —i— eriors —k— aorra ] Feren —a— i T —i— dovrrad, —l—h-l!.l'1

Figure 1. Mortality from all causes: standardized mortality rates (males and females).
Directly standardized mortality rates calculated using the European Union
popul ation aged between 15-49 as standard. This range was chosen to avoid
unstable rates deriving from small numbers of cases per person-years of
observation in older age strata.
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was observed in Barcelona (75.9/1000 person-years) in 1994 and the lowest in
Amsterdam, where mortality rates were consistently below 13.0/1000 person-years
over time. In Barcelona a marked decrease in mortality ratesin more recent yearswas
reported (20.6/1000 person-yearsin 1998) —atrend that callsfor further analysis. The
joint analysisreveal ed strong differencesin overall mortality and trends between study
sites, but caution is appropriate when comparing the cohorts retrospectively, due to
differencesinenrolment criteria, follow upand other variables. Inany case, itisit should
be stressed that overall mortality rates have been estimated from cohorts enrolled in
various study sites, comprising those countries where longitudinal studies on drug
addict mortality had never been carried out before.

Conclusion

Thereisstrong evidencethat problem drug usershave ahigher risk of death thanthe
general population of the same gender and age. Theincreased risk isonly partly dueto
acuteintoxication (overdoses); other causes of death have astrong impact on mortality
among drug users. Asaresult, dataon drug-related death and mortality figuresestimated
through longitudinal studies are useful complementary indicators of the health effects
of drug abuse.

TheEMCDDA hasbeenworkingfor several yearstoissuestandard guidelines, with
the aim of improving the quality and comparability of data on drug-related deaths and
of results from mortality cohort studies among PDUs. Eleven European countries
(Austria, Denmark, Finland, Germany, Greece, Ireland, Italy, Portugal, Spain, Sweden
and the Netherlands) are currently collaborating with the EMCDDA cohort mortality
project that has been developed, with contributions coming from a group of experts
comprising members working in all the participating sites.

Thefeasibility study and the results of the joint analysis have shown that analysing
data from retrospective cohorts is worthwhile in countries where mortality rates have
never been estimated, but only as long as access to the required information is easily
available. Further analysis is being performed on cause-specific mortality for the
cohorts already followed up, and on the possible determinants of mortality.

Most study sitesare currently dealing with the enrolment and follow-up of cohorts
in line with the standard protocol. The implementation and follow-up of cohorts in
conformity with a standard methodology should improve the comparability of results
both for overall and for cause-specific mortality. It is, however, necessary to enhance
theavailability of information onthe study population characteristicsasrequired by the
protocol.
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Buprenorphine: Evidence for effectiveness

M atteo Pacini*® & lcro Maremmanit?2

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

Address for reprints: Matteo Pacini, MD; Department of Psychiatry, Neurobiology,
Pharmacology and Biotechnologies - University of Pisa, ViaRoma 67 - 56100 Pisa - Italy
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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].
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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-

18



M. Pacini & I. Maremmani: Buprenorphine: Evidence for effectiveness

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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1995-2001 programme evaluation of the A-center for treatment of
addicts consuming prohibited drugsat Maribor, Slovenia

Andreg Pisec

Summary

A study covering six yearsof treatment at our centrewasdedi cated to 570 patients
addicted to prohibited (becauseillegal) drugs; those patientswere enrolled in the
period April 1995 - April 2001. Group A resultsarethose for 284 addictstreated
with methadone, while those for group B refer to the comprehensive treatment
outcomesfor all 570 addictsenrolled thereinthat period. Patientsin group A had
an average age of 26 years, and an average daily methadone dose of 80 mg, the
following infections were recorded: (i) 21 patients (7.4%) had the hepatitis B
virus, (i) 105 (36.9%) had the hepatitisC virus, and (iii) no patients ( 0%) had the
HIV virus . For 16 patients (5.6%) the results are unknown.

Analysis of the cause of death within this population shows approximately the
same percentage (1.4%) for each of the four items: suicide, overdose, violent
death and traffic accident. In April 2001 164 addicts were being treated in the
methadone maintenance programme (VMP). In the larger group, B (n=570, all
the addictstreated), the average age was 24 years, with percentagesfor infection
with HBV, MCV and HIV below those for addicts in VMP. For 109 patients
(19%), the results are unknown. Comorbidity was frequent; it involved 178 of
thesepatients(37%): 115 patientswerediagnosed ashaving personality problems
(20%) and 58 (10%) as having endogenous psychic diseases.

Key words: Evaluation of treatment results - Methadone
Maintenance Programme - Comorbidity of addicts - Extent of
HBV, HCV HIV infection amongst addicts

Introduction

The Maribor centre is one of five A centres in the Republic of Slovenia, whose
objectiveisto treat addiction to prohibited drugs. There are also anumber of B centres,
which are associated with these A centres. The institution that coordinates all the

Address for reprints: Andrej Pisec, MD; A-Center for Treatment of Addictsto Prohibited
Drugs, Zdravstveni dom dr. A Drolca, Ul.talcev 9, 2000 Maribor, Slovenia
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addiction treatment programmesin the republic isthe detoxication centrein Ljubljana,
which acts as part of the Clinical Department for Mental Health at UKC (University
Clinical Centre).

Theactivitiesof our centre, which hasbeen opensince April 2, 1995, areasfollows:
— addiction diagnostics
— preparation for treatment
— individual treatment
— collective treatment, taking place once a week
— ajoint review of the therapeutists' work, held twice a month
— cooperation between the coordination bodies in Ljubljana and Maribor
— assistance with the psycho-social rehabilitation of addicts
— assistance given to the B centres in Murska Sobota
— medical servicesto addictsfor theday centresknown as“Maribor - Healthy Town”
— substitution and maintenance methadone programme
— complete management of the laboratory diagnostics of addicts
— vaccinations of addicts against hepatitis A and B
— permanent education
— permanent presence in the public media of our town
— lecture programmes in schools and participation at round tables
— passive and active participation at international congresses
— preventive work with young people (in Croatiaand in Italy).

A brief presentation of therulesof the Substitution and Maintenance M ethadone
Programme (VMP) in Slovenia.

This programmeisreserved for patients under 18 who have failed to complete two
or three (documented) treatments of addiction and have proved to havetaken hard drugs
(heroin) intravenously for aperiod of at |east ayear.

Other criteriafor admissioninclude several laboratory findings(e.g. testing positive
to opiates), and auto- and hetero-anamneses. Pregnant addicts, who are unableto live
without illegal drugs, are also entitled to this programme, aswell as addictsinfected by
the HIV virus — fortunately, no addicts have tested positive in Slovenia, so far.
Methadoneisdistributed every day from 7 am. to 2 p.m., dissolved infruit juice, which
theaddictshavetodrink inthedispensary inthe presence of our medical staff. Inspecial
cases (stable, settled and employed clients) exceptions are permitted.

Group work takes place in the afternoons; each of four groups is led by one
therapeutist. Two of them comprise two co-therapeutists. At the moment all the group
work, including that involving the therapeutists, is supervised and/or peervised by the
centrehead. Over the past four years 250 addi cts have been vaccinated against hepatitis
A or B (3x). In the six years following the opening of our centre (April 1995 to April
2001) 570 addictsweretreated there. If itisbornein mind that only 10 to 15% of these

26



A. Pisec: 1995-2001 program evaluation of the A-Center for treatment of addicts to
prohibited drugs at Maribor, Sovenia

patients received medical treatment, it is easy to form an epidemiologic picture of the
addiction to prohibited drugs in Maribor, which has a population of about 200,000
inhabitants.

In those six years 284 addicts attended the methadone programme; of these, 164
were still receiving treatment in April 2001. 286 addicts are included in our full range
of programmes — in the detoxication centres, in the communities of Don Pierino,
Patriarcheand Syanon, inthehospital or at theday centreknownas* Maribor - Healthy
Town”. The trends for initial examinations still show no increase in number of
applications. The programmeat our centreisalow-threshold one, which meansthat we
try to offer help to every addict who asksfor it. Of course, many addicts are unable to
fulfil even the minimum regquirements, so thereisaconsiderable drop-out rate fromthe
programme.

A higher threshold level for the work in the centre is attained by the meetingswith
groupsof parentsand addicts. Inthiscasetheresultsare better and morestimul ating than
with individual methadone treatment.

Report

GROUP A: This comprises 284 addicts, who in the period April 1995 - April 2001
were treated in the methadone maintenance programme (VMP). In April 2001 164 of
these were still being treated in VMP. The daily dose of methadone was 80 mg, the
average agewas 26 yearsand theratio between maleand femal e patientswas 2.6/1 (208/
76). 21 patients (7.4%) wereinfected with HBV, 105 (36.9%) wereinfected with HCV
and none were infected with HIV. The percentage of unknown results is 5.6% (16
patients).

Thereview of cause of death givesthe following outcome: 3 deathsfrom suicide, 4
froman overdose. 2 fromatraffic accident, 2 from anillnessand in 4 casesaddictswere
the victims of violent acts. 53 patients (about 10%) were prosecuted and/or punished.
Comorbidity was diagnosed for 107 addicts (38%), 63 of whom had personality
problems (22%), while 45 suffered from psychotic diseases (16%).

GROUP B: In this group the results for all the patients treated at the centre were
considered globally (for the period April 1995 - April 2001), so that this group
comprised not only VMP but also the dispensary approach, the pre- and post-hospital
treatment, psycho-social rehabilitation, and so on. The average age was 24 years, and
the ratio between male and female patients was 2.9/1 (427/143).

None of the group were infected with HIV; 21 (3,7%) wereinfected with HBC and
116 (20.3%) wereinfected withHCV . The percentage of unknown results(many treated
patientswere not willing to take all the required tests) was 19% (109 patients). In the 6-
year period, 24 people died (4.2%). Of these, 5 (less than 1% of group B) committed
suicide, 10 (1.7%) had taken an overdose. 5 weremurdered and 4 werevictimsof traffic
accidents (2%) or an illness (2%). Comorbidity was diagnosed for 178 addicts (31%),
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of whom 115 had personality problems (20%) and 58 (10%) endogenous psychosis.

The results of the therapeutic treatment are as follows:

164 addicts (28%) were retained in VMP, 47 (8.2%) went to communities, and 50
(8.8%) weretreated in hospital. In spite of receiving all kinds of help, about 45% (256)
continued to consume prohibited psychoactive substances (PAS), whereas 10% (57
patients) became PAS-free.

Comment

In this section the data for 1997 will be compared with those presented so far (for
2001). Theresults of 6 years of work with addicts on prohibited PAS in Maribor show
that thenumber of patientson the methadone maintenance programmeisrising, asisthe
total number of al addicts treated. Five years ago (1997) the ratio between male and
female patientswas 3.4/1, whereasit was 2.9/1 in 2001. In addition, the average age of
addicts has fallen from 24.8 to 24 years.

By comparison with 1997, the percentage of those infected with HCV was almost
13% lower in 2001, whilethe percentage of HBV infection was unchanged. Theresults
show the effectiveness of low-threshold programmes (condomats, needle-exchange
programmes and health prevention), besides, of course, the importance of keeping the
addict population well-informed and aware of the dangers of these infections.

One encouraging fact is that none of the addicts on prohibited drugs (PAS) tested
positiveto HIV infection. In 1997 the percentage of unknown resultswas 26%; in 2001
it was“only” 19%.

In 1997 the average dose of methadone was 65 mg, in 2001 it was 80 mg. The drop-
out from VMP was smaller. When comparing the number of those dying in the years
between 1997 and 2001 a significant increase can be noticed, from 3.7 to 4.3%. The
increaseis mainly the result of violent behaviour and overdoses.

The problem of comorbidity has not changed significantly. In both the two periods
being compared, it amounted to approximately onethird of all the patientsbeing treated.

Again, the percentages for therapeutic successes and failureswere similar. 1nboth
periods one third to one quarter of the addicts were retained, about 10% go to
communities and a similar percentage become drug-free. 45% continue to consume
prohibited PAS.

Inworking with addicts supporting therapy isimportant, aswell asthe education of
addictsand their relations or partners, group work with them and psychosocial support.

Received November, 20, 2001 - Accepted March, 12, 2002
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Does therapeutic threshold of
methadone concentration in plasma exist?

Lubomir Okruhlica?l, Ferdinand Devinsk?, Jindra Valentova?,
Danica Klempova?

Summary

This study was conducted among the group of 69 patients in the methadone
maintenance programmein Bratislava. Therewere 56 malesand 13females, with
an average age of 26.9 years (SD [05.4). Daily methadone doses (mean: 134 mg,
SD [056.1, from 10 to 270 mg) were compared with methadone concentrations
in plasma (mean: 376.6 ng/ml, SD [1226.1, from 44 to 1103 ng/ml); of these,
17.4% of the patients had levels below the threshold of 200 ng/ml of plasmatic
concentration of methadone, whereas 15.9% had |level sabovethelevel of 600 ng/
ml. All of them had previously been stabilized clinically, with negativeurinalysis
for morphine.

Key words: Methadone - Plasma Concentration - Maintenance
Therapy - Methadone Dose

Introduction

Ontheprogrammelevel therearetwo mainindicators of thetreatment effectiveness
of maintenance programmes: (1) retention rate of thepatientsinit and (2) the proportion
of negative/positive urinalysis for morphine [20, 21, 9, 19, 22, 1]. On the individual
level the main clinical criteriafor an appropriate methadone dose are: (1) no signs of
withdrawal state, (2) no craving for use of opiates, (3) noillicit opiate use[12, 18].

Evaluation studies have brought considerable evidence that, with an increase in
averagemethadonedose for thoseintheprogramme, thereislower drop-out and al ower
proportion of urine tested positive for morphine [5, 2, 22, 23, 18]. The“ASAM Board
of Directors' Issued Statement on Public Policy on Methadone Treatment” (April
1990), states, inter alia, that: “ Determination of methadone dosage by program policy

Address for reprints: Lubomir Okruhlica, MD - Ingtitute for Drug Dependencies, Centre for
Treatment of Drug Dependencies, Hranicna 2, P.O. Box 51, 82799 Bratidava, Slovak
Republic
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isinappropriate. Dosage should be individually determined by well-trained clinicians
based on subjective and objective dataand be adequate for the individual patient in all
cases’. The benefits of individualized methadone dosing are well documented [17].

The implementation criteria for objective clinical signs of withdrawal and the
history of illicit opiate use for dose management without upper dose limitations, led
some clinicians to prescribe doses up to 780 mg per day or even higher [18]. A high
degreeof inter-individual variationwasfoundinthedosesprescribed for singlepatients.
Some of theresearch carried out has attempted to expl ore these differences by studying
methadone plasma levels. Several studies have aimed to find a minimum methadone
blood level which canreliably support effective methadone maintenancetherapy. Some
of the studiesreported no such threshold [3, 25, 7], whilethe others put forward arange
of values, between 50 and 600 ng/ml [10, 24,4, 6, 11, 16, 15, 26]. Loimer and colleagues
[14] suggest that methadone plasma concentrations of 400 ng/ml are necessary to
suppress any further opiate action and provide stable maintenance.

Using these modern criteriafor each patient’ sindividual dose assessment, we have
confirmed wide variations in the individual daily doses prescribed for patientsin our
methadone maintenance programmein Bratislava. The main goal of this study wasto
find out whether we woul d be abl eto determine athreshold for methadone plasmalevel
and, if so, with what accuracy.

Material and Method

Themethadonemai ntenance programmein Bratislava, fromwhichthestudy sample
was chosen, has an overall retention rate of 84% 12 monthsinto the programme. There
was a proportion of 13% urine randomly tested positive for morphineinlast 2.5 years.
The programme is a complex one, comprising group therapy, a cognitive-behavioural
approach and contingency management. Methadone hydrochloride in liquid form is
dispensed under medical staff supervision, after being mixed withjuice, at amethadone
out-patient clinic. Take-homes are allowed for week-ends. Recently the patients were
also allowed to collect methadone twice aweek, but only if they had been doing well
in the programme for over one year.

The study group was formed of 69 patients from the methadone maintenance
programme, with an average age of 26.9 years (SD + 5.4; median 26). 56 (81%) were
males and 13 females (19%). Their average daily methadone dose was 134 mg (SD [
56.1), with arange from 10 mg to 270 mg. Collection of blood for methadone plasma
level testingwasconducted during regul ar assessment of their condition after completion
of oneyear intreatment. All of them were under close staff supervision when drinking
their daily dose at the clinic four days prior to blood taking. The blood was taken for
assessment through plasma level from 23 to 25 hrs after their previous dose of
methadone, usually on a Thursday. None of the patients had positive urinalysis for
morphineonthat day. All of themwerewell stabilized. They had had negativeurinefor
morphine at least for the previous month, but in most cases much longer. Quantitative
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analysis of blood samples for methadone was performed in an analytical laboratory,
where GC/MS methodology was used. SPSS statistical software was used for data
analysis.

Results

Detected average concentration of methadone in plasmawas 376.6 ng/ml (SD O
226.1; median 307 ng/ml) in a range from 44 to 1103 ng/ml. Distribution of the
frequencies of different plasma concentrations are shown by histograms (Graph 1).
Distribution of the frequencies of different doses of methadone appearsin Graph 2. A
scatter plot diagram demonstrates correlation between dose and methadone level in
plasma(Graph 3). Whenwe applied aminimum threshold of 200 ng/ml and amaximum
limit of 600 ng/ml of through-plasma methadone concentration on our sample, we
detected that 12 (17.4%) patients had plasmalevel sbelow thethreshold and 11 (15.9%)
above the upper limit.

Graph 1.
5 =
it =
.
; . I

250 00 Tl 100D

31



Heroin Addiction and Related Clinical Problems
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Discussion

Despitethefact that our study has confirmed that thereisacl ear correl ation between
the dose of methadone and its plasmalevel, and also that majority of patientswho are
stabilized on it had daily through-plasma concentrations between 200 and 400 ng/ml,
we still had some interesting findings. Using clinical indicatorsto determine adequate
methadone dose resulted in wide inter-individual dose variations.

Evenif bothdistribution-of-frequency curveswerebell-shaped, thedosedistribution
curve was less steep, with a peak further to the right than the curve for the distribution
of frequencies of different plasma concentrations, which was steeper and had a peak
further to the left. This finding suggests that a wider range of different daily dosesis
needed to achieve the optimum plasma concentrations. In other words, the doses
required to achieve 250 ng/ml in plasmaranged between 60 and 270 mg of methadone
per day (Graph 3). We have discovered that one third of our patients were stabilized at
plasma concentrations, which were outside the lower or upper limit recommended by
others (Graph 4).

There were five concentrations above 700 ng/ml, and one over 1100 ng/ml among
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stabilized patients. Thisisconsistent with M axwell and Shinderman [18], who reported
that some patients with high doses had serum methadone levels of 800-1200 ng/mg
whentitrated to dosesresulting in no signsof opioid overmedication; Leawitt etal. [13]
even presented acase of 1800 ng/mgwithnoclinical signsof opioid overmedicationand
a severe opiate withdrawal syndrome at a concentration of 810 ng/mg with the same
subject.

Similar situationshaveoccurred ontheother sideof thespectrumat low concentrations.
A similar proportion of patients with methadone concentrations below the lower
recommended limit was found as for those with concentrations above the upper limit.
We do not consider 17% as being insignificant. Again, no signs of withdrawal were
observed and patients were stabilized. We found no reason to increase their dose.

One possible interpretation of our findings is that low methadone doses do not
automatically result in low methadone concentrations in plasma. The same appliesto
unusualy high daily doses of methadone, which do not necessarily produce high
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Graph 4: Methadone plasma concentration

1000

]
900
- u
800 -
u | |
|
700 []
[ ]
600 | |
- =
500 m B
LI | n mmE
a00 I =
300 - m . lTIJ |
L | [ | g -
200 L L | B ] —
u [ U L
u L
n n
100 —
]
0 : : : : :
0 5 10 15 20 25 30

concentrationsin plasma. Bearing thisinmind, weshould not berestrictedinour clinical
practice to keeping to firm lower limit thresholds, or to any firm upper daily limit for
methadone doses or even to a ceiling for plasma concentrations.

There are, in fact, patients who, to become stabilized, need unusually high or low
methadone levels in plasma. The previous thinking could be turned the other way
around, by saying that not only appropriate daily dose, but also appropriate plasma
concentration show ahigh degree of inter-individual variation. Theexplanation for this
wide spectrum lies partly in the variations in the degree of methadone metabolization
specifictodifferent patients, and partly in different i nteractionswith other medications,
or inter-individual differencesin pharmacokinetics and pharmacodynamics.

Our findings suggest that neither daily methadone dose aone, nor methadone
concentrationsin plasmaalone, can beinterpreted asaunivocal indicator of apatient’s
stabilization. It is, rather, the criteria derived from assessment of a patient’s clinical
condition that should set the ultimate guidelines for a doctor’ s decision as to whether
daily doses of methadone in amethadone mai ntenance programme should beincreased
or decreased.

Plasmamethadone concentrations should help provide clinical orientation in cases
where the daily dose of methadone is relatively high, its level in plasmais low and
clinical signsof withdrawal and/or craving are present. In caseof thiskind, thelow level
found in plasma supports an increase in the dose.

Thelimitations of the study liesin its naturalistic design and the limited size of the
sample. In addition, rate of change is sometimes of greater clinical significance than
absolute levels, so the peak through ratio could be measured.
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Treatment characteristics and retention in methadone
maintenance: High and stableretention rates
in a Swedish two-phase programme
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Summary

From 1967 to 1990, the Swedi sh methadone maintenance programmetreated 345
heroin addicts, using a two-phase treatment model described in this paper. The
retention rates remained remarkably stable throughout these 23 years, when
measured as 1-year and as 3-year retention of newly admitted patients (mean 1-
year retention was 86%, mean 3-year retention 73%) and 1-year retention of all
patients in treatment (mean 89%). It is hypothesized that these high and stable
retention rates might be associated with the high rates of social and vocational
rehabilitation (between 71% and 81%) achieved during these years in the
Swedish programme.

Key words: Methadone Maintenance - Retention rate -
Predictors of outcome

Introduction

There are two broad treatment philosophies of methadone maintenance. One of
theseviewsopioid dependenceasamanifestation of underlying social and psychological
problems. Methadone can be used as a carrot, to entice patientsinto treatment, but the
ultimate goal is abstinence from all drugs, including methadone. The other approachis
primarily medically oriented and views opioid dependence asachronic disease, with or
without psychologica components, but with drug craving as the main obstacle to
rehabilitation efforts. The goal of treatment within this framework is, by blocking or
reducing craving, to enable drug-dependent persons to achieve a new life-style. The
resulting different treatment programmes are based on short-term or long-term
maintenance philosophies [12].
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Sweden
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Caplehorn et a [2], using a somewhat different terminology, described a highly
structured, paternalistic treatment, which is contrasted with an adaptive, libertarian
system, each system with different effects on patient retention (Table 1).

Table 1. Programme characteristics, staff attitudes and retantion in two different types
of methadone maintenance, essentially according to Caplehorn et al. (1993)

Highly structured Adaptive
Staff attitudes Paternalism, surveillance, control | Acceptance, support, encouragement
Ultimate Abstinence (including withdrawal | Reduction or cessation of craving and
treatment goal of methadone) drug abuse
Programme s Reform and change oriented |eo Adaptive
characteristics *  We-they-feeling * Empathy
o Strict policy of involuntary e Laissez-faire
discharge for programme
violations
o  Mandatory counselling ¢ Libertarian
e Urinary drug monitoring e No drug monitoring
Retention rate Low High

Common to all descriptions of the impact of treatment characteristics on retention
in methadone maintenanceis the assumption that only onetreatment systemisapplied.
Incontrast, the National Swedish programmeduringits23yearsof existencefrom 1967
to 1990, applied a succession of the two treatment paradigms: a highly structured one
followed by an adaptive. This combined, or two-phase treatment appeared to be
compatiblewith asteady, high retention rate. After the Swedish methadone system had
been split into 4 different programmes, achangewhichtook placegradually, beginning
in 1988, the prevalent programme in the capital, Stockholm, switched into a mono-
phase, highly structured and confrontational system, with arising rate of exclusion of
patients and arisein mortality rate above the nearly normalized mortality [6] existing
before 1990. This development will be reported in a forthcoming study. Here we
describe the stable, high retention achieved using our two-phase paradigm.

M ethods

Treatment system: Heroin addictsreferred to our clinic ascandidatesfor methadone
treatment were admitted to a 12-bed research ward, where their urine was regularly
monitored 3 times weekly for drugs of dependence. There was initially a withdrawal
phaselasting 1-2 weeks, where cloni dinewasadministered to reduce heroinwithdrawal
distress. Beforeadmission, patientshadtofulfil theacceptancecriteriaof our programme:
atleast 20yearsof age, ahistory of at |east 4 yearsof compulsiveheroinabuseasverified
by earlier hospital records, at least 3 experiences of drug-free treatment programmes,
patients should not be undergoing compul sory treatment, have been arrested or serving
sentence[5]. Followingheroinwithdrawal, negotiationstook place between thepatient,
hospital doctor and/or clinical social worker in order to decide a suitable vocation for
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the patient after discharge. Failure to reach an agreement could prolong the drug-free
phase. The patients soon learned what was expected of them and after awhile newly
admitted patients proclaimed on the very first day what would become their new
vocation. For instance, they declared that they wanted to becomeaplumber, nurse’' said
or an electrician. Induction of methadonetook place assoon asthese preliminarieswere
concluded. Patients were then taught how to behave and how to look to increase their
chance of being accepted by anemployer and, whilestill in hospital, they beganto apply
for work. Ideally, they weredischarged after they had received ajob, aplacetoliveand
with a daily methadone dose between 30 and 130 mg/day (mean 80 mg/day). The
optimum dosewas monitored, using mass spectrometric determinations of steady-state
plasmalevels of methadone[8]. Clinical social workerswere generally involvedinthe
finding of jobs and kept up contact with most of the employers. When problems arose,
the hospital staff often got a patient’ s permission to discuss hisor her difficultieswith
the employers and/or co-workers. In this way many jobs were saved and patients
brought back to work after they had left in frustration. Work and studieswereregularly
monitored by university trained counsellors. A specia group for outpatient treatment
and follow-up was set up in 1972. To prove that they still had the job, patients sent in
their monthly pay-check stubs. Their take-homeprivilegesdepended onthat registration.
Retention measurements: Retention in treatment was measured in three different
ways.
1. Thel-year and 3-year retention of newly admitted patientswasrecorded during the
first 23 years of operation of this national programme.
2. Inaddition the yearly percentage of all patients who stayed throughout each year
(irrespective of their time in treatment) was recorded.
3. Findly, the long-term retention was recorded for the first 10 years in treatment.
Long-term retention rates were calculated as the ratio (expressed as percentage):
Number of subjects transferred to next year x 100
Subjects admitted before the beginning of a treatment year

Results

Altogether, 345 patients were admitted to our methadone maintenance programme
during the first 23 years of its existence. Fig. 1 illustrates the yearly 1-year and 3-year
retention ratesfor newly admitted patients. Themean 1-year retention during theseyears
was86% (range 60%-100%). Themean 3-year retention of newly admitted subjectswas
73% (range 35%-100%).

Fig. 2 shows yearly retention rates, based on all subjects in treatment. The mean
yearly retention rate was 88.8% (range 60-99%).

Thelowest retention rate was recorded during the first treatment year, 1967, when
only 5 patients were discharged to outpatient treatment and 3 (60%) stayed throughout
the year. Table 2 shows both the yearly retention rates for each treatment year and the
cumulativeretention rates. A majority of theinvoluntary dischargesoccurred during the
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Retention %

No admissions

67 70 75 79 84 88

Year of entering

Figure 1. 1-year and 3-year retention rates among yearly cohorts of new admissions
1967-1990. For 5 years, 1979-1984, there was a temporary stop in new
admissions, due to political tensions

first threetreatment years (median 1.7 years). The voluntary discharges occurred | ater,
after amedian 5.0 years. The cumulative retention figures show that after 9 years 35%
were still in treatment and after 10 years 29% (Table 2).

Most of the 46 voluntarily discharged pati ents managed to stay drug-free, continued
working and had a continuously low mortality rate [6]. The most common reason for
involuntary exclusion wasrepeated poly-substance abuse (Table 3). When patientshad
been admitted to an emergency ward for an overdose of hypnoatics, they were warned
that another such incident would result in exclusion, dueto theincreased risk of afatal
outcomefromthisdrug combination. Asarulethese overdosesoccurred among patients
who failed to follow severa instructions in this programme. Patients who were
imprisoned during treatment knew that they could reapply for treatment following their
release. Patients excluded for programme viol ationsweretold when they could reapply
for treatment. Those who were considered to be manageabl e had to stay outside for at
least 6 months, while the rest could not reapply before 2 years had passed.
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100+
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50+

Retention %

254

67 70 75 80 85 89

Year of entering

Figure 2. Percent patients remaining in treatment each year, from 1 January to 31
December during 1967-1990

Fig. 3 showsthe percentage working or studying full-time the year before entering
treatment and during the first 5 years of treatment. During the third to fifth year of
treatment the percentage employed or studying varied between 71% and 81%. Forty-
four patients (13%) had ajob before entering treatment and 1% were studying.

Discussion

In the early American methadone maintenance programmes of the 1960s, high
retention rateswere, for instance, reported by Gearing[4], whofound ayearly retention
of 81% among the 2,325 patients admitted during thefirst four years. Intheir review of
thefirst ten years' experience with methadone maintenance, Dole and Nyswander [3]
expressed their concern about diminishing retention rates during the seventies. In the
first fiveyears, 1965-69, there had been a sensational 98% who continued to remainin
treatment for at least one year; but between 1970 and 1973 the one-year retention rate
dropped to 61%, and later to 59%.

Bayer and Koenigsberg [1] also reported a marked decline in 6-month retention
during the period 1964-1976, when 78,498 first admissionswere studied in New Y ork
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Table 2. Percentage long-term retention during the first 10 years of treatment

Methadone treat- Voluntary dis- Involuntary dis-
ment (n=345) charge (n=46) charge (n=96)
Treat- | Trans- { Adm. |{Died [Alive. |Re- Dead | Alive. |Re- Dead |Long-
ment | ferred |before |this |Not ad- Not ad- term
year |tonext | this year |in mitted in mitted reten-
year year MT MT tion %
1 278 323 2 3 0 1 24 2 14 86
2 207 254 0 4 1 0 5 0 7 81
3 155 211 2 3 0 0 9 2 2 73
4 118 194 6 6 1 1 2 1 3 61
5 100 174 2 2 0 1 0 0 0 57
6 88 174 0 2 2 1 4 1 2 51
7 79 174 2 2 0 1 1 0 3 45
8 63 169 2 3 4 0 2 0 0 37
9 59 169 1 1 1 0 0 0 1 35
10 49 169 2 2 1 0 4 0 1 29
11-23 {0 — 2 2 1 0 4 1 1 -
Table 3. Reasons for discharge from methadone maintenance

Reasons for discharge Male Female [Total Percent
1. Voluntary 36 10 46 133
2. Imprisonment 34 2 36 10.4

Heroin smuggling 2 1

Cannabis smuggling 2 0

Drug trafficking 8 1

Burglary 16 0

Drunken driving 2 0

Weapon theft 2 0

Violence 2 0
3. Programme violations 42 18 60 174

Repeated poly-substance abuse 40 17

Repeated cheating with urine tests 2 1

City. During this period the retention rate of each successive admission cohort dropped
markedly. Until 1970 an average 91% of all admissions remained in treatment for 6
months, but in 1975-76, the 6-month retention had dropped to 62%. When a couple of
studies were carried out in the Nineties, comparing methadone and buprenorphine
maintenancetreatment, 6-month retention ratesof 68% [ 10] and 52%] 11] werereported
in treatment groups receiving adequate methadone doses. Obvioudly, the yearly
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100+

Work and studies
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50+

Percent
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Figure 3. Percentage employed or studiying during thefirst 5 years of treatment. Time
point 0 shows the percentage employed (13%) and studying the year before
entering treatment

retention rates must have been lower.

With this background, the stability of a high yearly retention within the Swedish
methadone maintenance programmefor 23yearsisremarkable. Thisencouraging result
may haveto do with our unusually high rate of vocational rehabilitation. A selection of
patients willing to abandon their drug habits and take up work may have turned to our
treatment programme, and this high social and vocational rehabilitation rate also seems
to have been stable over the years. Between 71 and 81 per cent of our patientsacquired
regular work, relief work or began studying full-time within 3-5 years of treatment
initiation, with similar results for men and women [7]. The year before methadone
induction, 13% wereworking and 1% studing; during the Eightiestheyearly percentage
of those employed or studying full-time varied between 59% and 81%.

Theinitial, temporary application of a highly structured and paternalistic program
(but with no recommended time limit for methadone maintenance), obviously did not
causeagreat reduction of retention time, aspredicted by Caplehornetal. [2]. Thestrong
focus on vocational rehabilitation in the Swedish two-phase treatment design seemsto
have enabled our successful patientsto feel pride and hope, and accept responsibility.
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Incontrast, inour neighbouring Scandinavian country, Denmark, nearly all methadone
mai ntenance pati ents(around 5,000) weregranted an early retirement pension, sufficient
to support the individua without working for an income [9]. After some years the
Danish methadone maintenance patients were found to have taken up new kinds of
abuse, including alcohol, amphetamine, cocaine and hypnatics. Later still therewasan
outbreak of suicides among the Danish patients. Obviously, a permissive attitude had
not promoted an efficient rehabilitation, and although perceived as benevolent it may
in fact have been more patronising than atreatment ideology requiring patientsto take
responsibility for supporting themselves. In Sweden, drug abuse remained low among
our patients [7], and there was no endemic outbreak of suicides.

Thus, a succession of an initialy highly structured and controlled treatment
paradigm, followed by an adaptive model supporting a gradual increase in patient
autonomy, appears to have been a successful design for many years. The political
decision to discontinue the Swedish National Programme appears to have been
unfortunate.
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