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Buprenorphine-Naloxone Versus Methadone Maintenance
Therapy: A Randomised Double-Blind Trial
With Opioid-Dependent Patients
Jonathan B. Kamien 1,2, Steven A. Branstetter 1,3, and Leslie Amass 1
1

Vine Street Center, Addiction Research and Treatment Services, Department of Psychiatry,
University of Colorado School of Medicine, Denver, Colorado, USA
2
BioPsych Consulting, Califon, New Jersey, USA
3
Department of Psychology, West Virginia University, Morgantown, West Virginia, USA

Summary
This is the ﬁrst randomised study comparing buprenorphine-naloxone with methadone for maintenance treatment of
opioid dependence. A 17-week, double-blind, double-dummy trial of daily dosing compared buprenorphine-naloxone
(8/2 mg and 16/4 mg) with methadone (45 mg and 90 mg) in 268 participants. The percentage of opioid-free urine
samples over time did not differ by drug or dosage. The percentage of patients with ≥12 consecutive opioid-negative urine samples did not differ by drug and was signiﬁcantly greater for patients receiving higher doses of either
agent. Induction success, compliance, nonopioid drug use, retention and Addiction Severity Index scores did not
differ among groups. Buprenorphine-naloxone is a viable alternative to methadone in clinical practice.
Key Words: Buprenorphine; Buprenorphine-naloxone (Suboxone®); Methadone; Opioid dependence; Treatment
outcome.

1. Introduction
Opioid dependence is a chronic medical condition
and serious international public health problem. An
estimated 13 million injection drug users worldwide
are dependent on opioids [1], but more than 70% of
injection drug users remain untreated in Europe [24]
and the United States [52, 53]. Untreated injection drug
users are exposed to the signiﬁcant adverse medical,
social and psychological consequences of drug misuse,
including heightened risk for human immunodeﬁciency
virus (HIV) and hepatitis viral infection from using
contaminated syringes and needles.
Methadone maintenance therapy has been the

mainstay of medication-assisted treatment for opioid
dependence; such therapy reduces illicit opioid use
and substantially reduces morbidity and mortality rates
associated with opioid dependence [11, 46]. However, limited access to methadone treatment in many
countries, high numbers of untreated injection drug
users, increased health service costs for treatment of
addiction-related diseases and cost to society of drugabuse–related behaviour have prompted international
interest in additional medications for managing opioid
dependence [15, 54].
Buprenorphine, a μ-opioid receptor partial agonist
and a kappa-opioid receptor antagonist, has been useful in expanding access to effective opioid-dependence
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treatment [15, 37]. The partial μ-agonist pharmacology
of buprenorphine is unique and its clinical pharmacology
and application for managing opioid dependence has
been reviewed comprehensively [13, 37]. The clinical
efﬁcacy of buprenorphine for maintenance treatment
also is well established [29, 35, 39, 43, 45].
The sublingual tablet formulation of buprenorphine
(Subutex®) is a maintenance treatment for opioid dependence approved for this indication within a framework of medical, social and psychological treatment.
The global availability of buprenorphine has steadily
increased, and its successful use as a treatment for opioid
dependence has warranted its inclusion in the 15th World
Health Organization Model List of Essential Medicines
[65]. Subutex is available in Europe, the United States
and more than 30 other countries worldwide.
A combination tablet containing buprenorphine and
naloxone in a 4:1 ratio (Suboxone®) was developed
to mitigate abuse and diversion of buprenorphine [16,
17, 30]. Because injection of the opioid antagonist
naloxone will precipitate withdrawal in individuals
who are opioid dependent, naloxone in the combination
tablet is expected to reduce, but not entirely eliminate,
parenteral abuse associated with buprenorphine [18, 19,
30, 33, 48, 50, 58, 61]. Clinical and laboratory-based
studies of the buprenorphine-naloxone combination
formulation have supported its efﬁcacy and safety
[29] and reduced abuse potential [4, 9, 58] relative to
buprenorphine alone. Features of the buprenorphinenaloxone combination tablet that make it attractive for
treating opioid dependence include its efﬁcacy during
less-than-daily dosing [7, 8], safety in direct dose induction
������
�� [10, 25, 39], usefulness for short-term opioid

Figure 1. Patient disposition during the trial.
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withdrawal [10, 42], use as a take-home therapy [12,
25, 29], use as a frontline primary care therapy [25, 39],
promise as a medication that can attract new patients
to treatment [63] and ability to be integrated with care
for HIV infection [62]. Additionally, health economic
studies have shown comparable cost-effectiveness
among buprenorphine-naloxone, buprenorphine alone
and methadone [21]. Suboxone is available in Europe,
the United States, Canada, Australia and several other
countries worldwide.
The efﬁcacy of buprenorphine and of methadone has
been compared directly several times. These comparative evaluations used the sublingual liquid formulation
(studied during the earlier stages of the therapeutic development of buprenorphine) or the buprenorphine-only
tablet subsequently developed for clinical use. Although
numerous methodologic differences exist across studies,
buprenorphine has generally had comparable efﬁcacy
[43] and cost-effectiveness [22] to methadone. The current study is the ﬁrst to directly compare the efﬁcacy
of the buprenorphine-naloxone sublingual tablet with
that of methadone for maintenance treatment of opioid
dependence.
2. Methods
2.1 Participants
The study was conducted at the Vine Street Center
in Denver, Colorado, a licensed, outpatient opioidtreatment facility for adults aged 18 years and older.
The clinic offered a range of pharmacotherapies for the
treatment of opioid dependence, including methadone,
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levo-alpha acetyl methadol and naltrexone, along with
comprehensive counselling services. Participants were
recruited through newspaper and poster advertisements
and referred from local treatment programmes. Two
hundred sixty-eight individuals participated in this
trial (Figure 1).
To be included in the study, participants were at
least 18 years old, were in good health and met the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) criteria for opioid dependence and the Food and Drug Administration (FDA)
criteria for methadone maintenance treatment and
were using heroin or prescription opioids or receiving
methadone maintenance treatment. Exclusion criteria
included evidence of active psychosis, manic-depressive illness, organic psychiatric disorders or serious
medical illness (e.g. liver or cardiovascular disease).
Codependence on other drugs (e.g. cocaine, ethanol or
sedative-hypnotics) did not exclude participation. The
study was approved by the Colorado Multiple Institution
Review Board for human research. Before enrolment,
participants provided written informed consent after
receiving a full explanation of the procedures. After
enrolment, participants completed a comprehensive
intake interview to determine study eligibility.
The intake interview included online computerised
versions of the psychoactive substance abuse disorder
sections of the modiﬁed DSM-IV Criteria Checklist [34]
and the ﬁfth edition of the Addiction Severity Index
[47]. Urine samples were obtained under observation
and analysed for opioids, cocaine metabolites, amphetamines, benzodiazepines, barbiturates and cannabinoids
using the enzyme-multiplied immunoassay technique
(Behring Corporation, San Jose, California, United
States). Additional questionnaires were completed
to provide information about demographics and drug
history. Health status was determined by medical history, physical examination and laboratory evaluation
(including complete blood count, clinical chemistry
proﬁles and urinalysis).
Participants were enrolled from 17 July 1997 to 3
September 1999. The study was stopped before achieving the targeted enrolment of 300 participants due to a
university-wide mandate to discontinue enrolment of
new participants in any experimental drug trial, resulting
from sanctions imposed by the FDA on the University
of Colorado Health Sciences Center.
2.2 Design
The study was a 17-week, double-blind, double-dummy, randomised clinical trial comparing 4
groups: 8 mg buprenorphine-2 mg naloxone (8 mg
buprenorphine-naloxone), 16 mg buprenorphine-4
mg naloxone (16 mg buprenorphine-naloxone), 45

mg methadone and 90 mg methadone. Doses were
selected based on relative potency comparisons from
controlled trials that compared oral methadone with
sublingual buprenorphine available at the time of the
study [36, 44, 59]. The methadone doses were chosen to
be representative of or higher than those typical of US
methadone programmes at the time of the study [11].
Minimum likelihood allocation was used to randomly
assign the participants sequentially to 1 of the 4 groups
[3] while controlling for sex, methadone and/or Vine
Street Center treatment history and duration of regular
opioid use (< or ≥15 years).
2.3 Medication supplies and preparation
Buprenorphine-alone, buprenorphine-naloxone and
placebo tablets were manufactured by Reckitt Benckiser
Pharmaceuticals (Hull, United Kingdom) and supplied
free of charge through the National Institute on Drug
Abuse and Research Triangle Institute. Buprenorphinealone tablets containing 2 mg buprenorphine or 8 mg
buprenorphine and matching placebo tablets were used
during dose induction. Buprenorphine-naloxone tablets
containing 8 mg buprenorphine and 2 mg naloxone
and matching placebo tablets were used during maintenance.
Methadone solution was purchased from Roxane
Laboratories (Columbus, Ohio, United States) in 946ml bottles at a concentration of 10 mg/ml. Doses less
than 90 mg were prepared in 9-ml volumes by diluting methadone solution with sterile water. Undiluted
9-ml methadone solution comprised the 90-mg doses.
Methadone doses were placed in break-resistant, amber, 15-ml plastic unit-dose vials and masked for taste
with 2 drops of peppermint spirits and a Bitrix granule
solution (6 µg/ml; Macfarlan-Smith Ltd., Edinburgh,
United Kingdom) and sealed with tamper-evident
caps. Placebo solutions were prepared as 9-ml sterile
water for irrigation (Baxter Healthcare, Deervale, Illinois, United States) and masked for taste in the same
manner as the methadone. Both the methadone and
the placebo solutions were coloured with 5 drops of
blue food colouring per 946-ml methadone solution or
1000-ml sterile water.
2.4 Medication administration
Participants were required to attend the clinic 7 days
per week for medication; take-home medication was
not provided. Before receiving the ﬁrst day’s dose,
all participants were required to be experiencing mild
abstinence signs and to provide a urine sample in which
methadone was undetectable, unless the participant
was transferring directly from a methadone treatment
programme. Participants transferring directly from
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methadone treatment were required to wait at least 24
hours from the time of their last veriﬁed methadone
dose. Mild abstinence signs were assessed by the dispensing nurse using an observer rating scale [5–7, 14].
Speciﬁc procedures for buprenorphine and methadone
induction follow.
Double-blind and double-dummy dosing conditions
were applied. All participants received an oral solution
ﬁrst, followed by the tablets. Masking agents in the liquids were designed to also mask the taste of the tablets
[5, 6, 8]. The dispensing nurse gave the participants the
day’s methadone or placebo solution to drink, then the
day’s tablets in a plastic cup. Patients were instructed
to place the tablets under their tongue and hold them
there until the tablets dissolved.
To assess the adequacy of the double-blind and
double-dummy procedure, on the last study day
participants were asked, “Which medication do you
think you were taking during the last 17 weeks?” Most
participants responded that they had been taking methadone (buprenorphine-naloxone: 81.5%; methadone:
70.3%; p=NS), which suggested that the double-blind
and double-dummy procedures were adequate to keep
the participants from knowing which drug they were
receiving. To the best of our knowledge, neither the
counselling nor the dispensing staff had any knowledge
of the study blind and neither was able to discern dosing assignments.
2. 5 Buprenorphine induction and maintenance
A 2-day, rapid-induction procedure used
buprenorphine alone [7, 8]. On the ﬁrst day, the
buprenorphine-naloxone groups received 2 sublingual
tablets that each contained 2 mg buprenorphine, for a
total dose of 4 mg buprenorphine. On the second day,
the buprenorphine-naloxone groups received 1 tablet
containing 8 mg buprenorphine. On the third and all
subsequent days, the 8-mg buprenorphine-naloxone
group received 1 placebo tablet and 1 sublingual tablet
that contained 8 mg buprenorphine and 2 mg naloxone,
whereas the 16-mg buprenorphine-naloxone group
received 2 sublingual tablets that each contained 8 mg
buprenorphine and 2 mg naloxone, for a total dose of
16 mg buprenorphine-naloxone.
2.6 Methadone induction and maintenance
On the ﬁrst day, the methadone groups received
15 mg methadone. Doses of methadone were then increased daily by 15 mg until the target dose of 45 mg
or 90 mg was reached on day 3 or day 6, respectively.
On all subsequent days, the methadone groups received
either 45 mg or 90 mg methadone.
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2.7 Urine sample collection and analysis
Urine samples were collected 3 times weekly under
observation (Mondays, Wednesdays and Fridays) before
administering medication and were analysed on site for
the presence of opioids using the enzyme multiplied immunoassay technique. Urine samples also were analysed
for the presence of cocaine metabolites, amphetamines,
benzodiazepines, barbiturates and cannabinoids on 1
randomly chosen day per week using the same method.
Cut-off calibration concentrations of 300 ng/ml were
used for testing for opioid and cocaine metabolites, 200
ng/ml for benzodiazepines and barbiturates, 50 ng/ml
for cannabinoids and 1000 ng/ml for amphetamines.
The percentage of missing samples was similar in all 4
groups (12% [8 mg buprenorphine-naloxone], 14% [16
mg buprenorphine-naloxone], 12% [45 mg methadone]
and 16% [90 mg methadone]). Breath alcohol samples
were collected on urine testing days as part of routine
clinical procedure; participants were not permitted to
attend the clinic intoxicated.
2.8 Counselling
Participants received 1 hour of individual, manualised behavioural counselling with a trained therapist
every other week for the duration of the study. Therapy
sessions focused primarily on helping participants make
lifestyle changes in regard to drug use, employment,
family interactions and social/recreational activities.
Participants also received AIDS education. Strong
oversight and mandated counselling (enforced by withholding doses until a patient saw his or her counsellor)
ensured that the amount and quality of counselling did
not differ across groups.
2.9 Safety monitoring
Before dosing each day, the dispensing nurse conducted a brief assessment to determine whether adverse
events had occurred. Complaints were noted in the
participant’s chart but were not systematically recorded
for data collection purposes because this study was not a
formal safety evaluation. All serious adverse events were
immediately reported to the project investigator.
2.10 Study withdrawal and post-study treatment options
If participants failed to obtain their medication for
3 consecutive days or did not provide urine samples
on 5 consecutive occasions, they were withdrawn
from the study and offered alternative treatment in the
centre’s clinical programme or referred to other local
treatment agencies. Because buprenorphine was not
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available outside of research parameters at the time of
this trial, participants who completed the study were
offered continued care under a compassionate extension of treatment [40]. Participants who elected this
alternative agreed to remain blind to the medication
and dose until the randomised clinical trial was complete. All participants were evaluated for progress and
evidence of clinical stability before being transferred to
the compassionate extension phase. Doses for participants who consistently provided opioid-positive urine
samples during the study were increased in a blind
fashion to either 16 mg buprenorphine-naloxone or 90
mg methadone at entry to the compassionate extension
phase. Participants in the compassionate extension phase
were also offered take-home medication for Tuesdays,
Thursdays and weekends if opioids were undetectable
in their 3 previous consecutive urine samples. Only
descriptive data (percentage of participants entering
and average duration of participation) for this phase
are described in this report.

2.13 Statistical analysis

2.11 Participant debrieﬁng

Two-hundred sixty-eight (268) participants were randomly assigned to receive medication. Selected baseline
characteristics are shown in Table 1. A malfunction of
the minimum-likelihood-allocation computer software
used for stratifying subject assignments resulted in
uneven numbers being assigned to the 4 groups. Treatment groups did not differ according to gender, previous
history of methadone treatment, history of treatment at
the Vine Street Center, ethnicity, age, years of opioid
use or years of education. Participants primarily used
heroin daily, and approximately two thirds had a history
of methadone maintenance treatment. Ten participants
transferred directly from a methadone maintenance programme into the study (methadone dose range, 30–85
mg/day). Fifty-three participants received treatment at
the Vine Street Center previously.

When the study ended, investigators met with each
remaining participant, revealed the participant’s study
drug and dose and made arrangements for continued
care. Letters offering to meet for debrieﬁng purposes
were sent to enrolees no longer participating in the
study or receiving services in the clinic.
2.12 Outcome measures
The primary outcome measure was the amount of
opioid abstinence achieved over time. On average, each
participant was scheduled for a total of 51 urine tests for
the presence of opioids (thrice weekly for 17 weeks).
Missed samples were considered positive for the purposes of analysis. The secondary outcomes included the
proportion of participants who achieved 12 consecutive
opioid-negative samples, the proportion of participants
with successful inductions, medication compliance,
nonopioid illicit drug use, treatment retention and
changes in overall functioning. A successful induction
was deﬁned as at least 1 dose of medication on the sixth
day of the study or later. Medication compliance was
measured by the number of medication doses ingested
by each participant. Retention time was measured by
the percentage of participants active in the study over
time, calculated from the day of ﬁrst dose to the day of
the last dose actually received. Functioning in several
psychosocial domains was assessed by examining
Addiction Severity Index (ASI) scores at the end of
treatment, controlling for intake ASI scores.

To examine baseline differences among the groups,
we used analysis of variance (ANOVA) or chi-square
tests. Given the nature of the longitudinal data and
multiple data points, hierarchical linear modelling
(HLM) was used to examine opioid abstinence and use
of nonopioid drugs over time [51]. HLM has increasingly been used in studies of interventions and clinical
trials and has been advocated as an important tool in
examining complex relationships between outcomes
and their covariates [66].
To estimate retention time, the Kaplan-Meier statistic was used with 95% conﬁdence intervals. Log rank
chi-square test was used to determine if there were
signiﬁcant group differences in retention time.
3. Results
3.1 Demographic characteristics

3.2 Opioid abstinence
Two-level HLM analyses demonstrated that the
percentage of opioid-free urine samples over time
among drug groups (p=0.81) or among drug doses
(p=0.46) did not differ signiﬁcantly (Figure 2). Overall, the results of the HLM analyses demonstrate that
whereas, in general, study participants increased their
percentage of opioid-negative urine samples over the
course of the trial, this increase was not predicted by
drug type or drug dose.
3.3 Consecutive opioid-negative urine samples
Ten percent (10%) of the 8-mg buprenorphinenaloxone group, 17% of the 16-mg buprenorphinenaloxone group, 12% of the 45-mg methadone group
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Table 1. Demographic characteristics.
Characteristic
Male, n (%)
Age, years*
Race, n (%)
White, non-Hispanic
Black, non-Hispanic
Hispanic
Asian
Other
Education, years*
History of methadone treatment, n (%)
Transferred from methadone
maintenance, n (%)
Methadone maintenance dose at time
of transfer, mg/d*
History of Vine Street Center
treatment, n (%)
Years of regular opioid use*
Days of using heroin in the last 30
days*
DSM-IV abuse or dependence, n (%)
Cocaine
Cannabis
Amphetamines
Sedatives
Nicotine
Alcohol
Hallucinogens
Inhalants
PCP

Buprenorphine-Naloxone
8 mg
16 mg
(n=82)
(n=58)
58 (70.7)
41 (70.7)
37.2 ± 1.2
38.9 ±1.4

Methadone
45 mg
90 mg
(n=52)
(n=76)
42 (80.8)
50 (65.8)
40.3 ± 1.5
38.1 ±1.2

41 (50.0)
14 (17.1)
26 (31.7)
0
1 (1.2)
11.7 ± 0.2
50 (61.0)

30 (51.7)
9 (15.5)
16 (27.6)
1 (1.7)
2 (3.4)
12.6 ± 0.3
39 (67.2)

25 (48.1)
12 (23.1)
13 (25.0)
1 (1.9)
1 (1.9)
12.1± 0.3
35 (67.3)

35 (46.0)
15 (19.7)
26 (34.2)
0
0
12.1 ± 0.2
49 (64.5)

4 (4.8)

2(3.4)

1 (1.9)

3 (3.9)

54.5 ± 12.3

40.0 ± 0.0

30 ± 0.0

44 ± 10.2

10 (12.2)

10 (17.2)

14 (26.9)

9 (11.8)

9.2 ± 1.1

10.2 ± 1.3

12.4 ± 1.4

10.0 ± 1.2

26.9 ± 0.9

26.3 ± 1.1

26.7 ± 1.1

26.3 ± 0.9

22 (26.8)
16 (19.5)
7 (8.5)
4 (4.9)
37 (45.1)
20 (24.4)
2 (2.4)
3 (3.7)
4 (4.9)

17 (29.3)
12 (20.7)
8 (13.8)
4 (6.9)
21 (36.2)
16 (27.6)
3 (5.2)
2 (3.4)
4 (6.9)

19 (36.5)
5 (9.6)
4 (7.7)
3 (5.8)
26 (50.0)
14 (26.9)
0
1 (1.9)
3 (5.8)

17 (22.4)
10 (13.6)
10 (13.1)
1 (1.3)
37 (48.7)
24 (31.6)
1 (1.3)
0
1 (1.3)

*Mean ± the standard error of the mean. There were no signiﬁcant differences across groups by drug or by dose

and 16% of the 90-mg methadone group had at least
12 consecutive opioid-negative urine samples. Results
of the homogeneity of proportions test found that the
percentage of participants with at least 12 consecutive
opioid-negative urine samples differed by dose (8 mg
vs. 16 mg buprenorphine-naloxone, p<0.001; 45 mg
vs. 90 mg methadone, p=0.02), but not by drug (8 mg
buprenorphine-naloxone vs. 45 mg methadone, p=0.18;
16 mg buprenorphine-naloxone vs. 90 mg methadone,
p=0.22). Those receiving higher doses of methadone
or buprenorphine-naloxone were more likely to have
at least 12 consecutive opioid-negative urine samples
than those receiving lower doses.

3.4 Induction
The homogeneity of proportions test was used to
determine if the percentage of participants who had
successful induction differed signiﬁcantly among the
4 groups. Successful inductions occurred in 80.5%,
81.0%, 82.7% and 82.9% of the participants receiving
8 mg buprenorphine-naloxone, 16 mg buprenorphinenaloxone, 45 mg methadone and 90 mg methadone,
respectively. No signiﬁcant differences were detected
between any 2 treatment groups (p=0.22–0.98).
3.5 Medication compliance
To determine if groups differed in the amount of
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Figure 2. Percentage of opioid-negative urine test results in the 4 treatment groups. Each point represents the percentage
of patients with negative urine test results at the end of each week.

medication ingested, ANOVAs were conducted. Of the
119 total possible doses to be ingested, mean ± standard error of mean (SEM) numbers of doses ingested
by each group were 38.1 ± 4.7, 37.5 ± 5.6, 48.9 ± 5.9
and 44.3 ± 4.9 for the 8-mg buprenorphine-naloxone,
16-mg buprenorphine-naloxone, 45-mg methadone
and 90-mg methadone groups, respectively. Results
of the ANOVAs demonstrate that medication compliance did not differ signiﬁcantly according to drug or
dose (p=0.41).

3.7 Retention

3.6 Nonopioid drug use

3.8 Overall functioning

Unconditional level 1 HLM models showed that
nonopioid drug use neither changed signiﬁcantly
over time nor differed signiﬁcantly across groups
(p=0.32–0.83). The most commonly used drugs other
than opioids were cocaine and cannabinoids. The percentage of patients with positive urine samples ranged
from 69.8% to 77.6% for cocaine and 65.6% to 77.5%
for cannabinoids. Mean percentages of participants with
positive urine samples ranged from 57.3% to 68.0%
for barbiturates, 57.8% to 68.5% for amphetamines and
62.5% to 69.0% for benzodiazepines.

To evaluate whether participants differed in
psychosocial functioning by group, univariate general
linear models were conducted. For these analyses, ASI
scores at the end of the trial were the outcome, and
intake scores on the ASI were entered as covariates to
control for initial levels of functioning. Participants
did not vary signiﬁcantly by group on ASI Alcohol,
Cocaine, Drug, Employment, Family, Legal, Medical,
Opioid or Psychiatric scales (p= 0.08–0.84). Table 3
shows the self-reported number of days of heroin use
in the past 30 days, and the opiate and drug composite
scores from the ASI collected at baseline, at week 8
and at week 16.

��

To estimate retention time, Kaplan-Meier survival
analyses using 95% conﬁdence intervals and log rank
chi-square tests to determine signiﬁcant group differences were generated (Table 2). Additionally, KaplanMeier graphs show that cumulative retention by low
dose in Figure 3 with the log rank test (p=0.09), and
high dose in Figure 4 with the log rank test (p=0.28)
did not differ signiﬁcantly by drug.
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Table 2. Mean and median retention based on Kaplan-Meier survival analyses

Low Dose
8 mg buprenorphinenaloxone
45 mg methadone
Overall
High Dose
16 mg buprenorphinenaloxone
90 mg methadone
Overall
Total Trial Retention

95% Conﬁdence
Interval
Lower
Upper
Bounds Bounds

Mean
Retention
(Weeks)

SE

12.125

0.178

11.776

13.214
12.588

0.199
0.133

12.504
12.277
12.379
12.482

95% Conﬁdence
Interval
Lower
Upper
Bounds Bounds

Median
Retention
(Weeks)

SE

12.1473

13

0.294

12.419

13.584

12.824
12.327

13.604
12.588

15
14

0.470
0.167

13.591
13.672

15.652
14.605

0.196

12.120

12.888

13

0.347

12.319

13.681

0.182
0.134
0.094

11.919
12.117
12.297

12.634
12.641
12.666

13
13
14

0.316
0.234
0.167

12.381
12.542
13.672

13.619
13.458
14.328

SE = standard error
Table 3. Self-reported heroin use and Addiction Severity Index opiate and drug composite scores
over time
Buprenorphine-Naloxone
8 mg
16 mg

Methadone

45 mg
90 mg
Self-reported days of heroin use in the
past 30 days*
Intake
26.9 ± 0.8
26.3 ± 1.1
26.7 ±1.2
26.3 ± 0.9
Week 8
7.0 ± 2.0
1.3 ± 0.8
12.1 ± 2.7
5.7 ± 1.6
Week 16a
5.8 ± 2.4a
3.1 ± 1.7a
9.0 ± 2.5
4.3 ± 1.6
Addiction Severity Index Opiate
Composite Score*c
Intake
0.70 ± 0.02
0.70 ± 0.02
0.70 ± 0.02
0.68 ± 0.02
b
b
b
Week 8
0.33 ± 0.05
0.16 ± 0.05
0.37 ±0.07
0.34 ±0.04b
b
b
b
Week 16
0.28 ± 0.06
0.23 ± 0.06
0.34 ±0.06
0.34 ±0.04b
Addiction Severity Index Drug
Composite Score*
Intake
0.24 ± 0.01
0.26 ± 0.01
0.34 ± 0.07
0.27 ± 0.01
Week 8
0.11 ± 0.02b
0.11 ± 0.03b
0.13 ± 0.03b
0.12 ±0.02b
Week 16
0.09 ± 0.02b
0.14 ± 0.03b
0.11± 0.02b
0.12 ± 0.02b
*Mean ± the standard error of the mean
a
The combined buprenorphine-naloxone groups reported signiﬁcantly less heroin use than the combined methadone
groups, p=0.05
b
Signiﬁcantly different from intake, p<0.00001
c
The Opiate Composite Score is derived from the drug scale

3.9 Safety monitoring
Five serious adverse events were reported during the
trial. All events resulted in hospitalisation and were not
related to the study drug. Three hospitalisations were
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related to treatment for abscesses associated with illicit
injection heroin use, 1 was related to high blood pressure and 1 was for a lung mass and shoulder infection.
Four events occurred in participants assigned to receive
methadone and 1 in a participant assigned to receive
buprenorphine-naloxone.
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Figure 3. Low-dose retention Kaplan-Meier survival graphs, demonstrating cumulative survival by dose level at
each week.

3.10 Poststudy treatment
Ninety percent (63/70) of participants who completed the study elected to continue treatment under
the compassionate extension of treatment programme.
Similar percentages of participants in each treatment
group decided to continue treatment (94%, 79%, 94%
and 91% of the 8-mg buprenorphine/naloxone, 16-mg
buprenorphine/naloxone, 45-mg methadone and 90-mg
methadone groups, respectively). Overall, participants
received treatment in this phase for about half a year
(mean ± SEM, 184 days ± 19). Medication and doses
received during the study did not signiﬁcantly affect
the duration of time participants continued to receive
treatment after the study ended. Of the 7 participants
who declined to participate in the compassionate extension phase, 6 elected to withdraw from the study during
a 30-day dose taper and 1 transferred to methadone
maintenance at another facility.
4. Discussion
In the current study, maintenance with buprenorphine-

��

naloxone resulted in opioid abstinence similar to that
achieved with maintenance using methadone. In particular, 16 mg buprenorphine-naloxone was noninferior
to 90 mg methadone, highlighting the usefulness of
this medication for the management of opioid dependence. To our knowledge, no other study has directly
compared the marketed buprenorphine-naloxone sublingual tablet to methadone for maintenance treatment
of opioid dependence. One study compared these 2
agents in a stepped-care model in which patients began treatment with buprenorphine-naloxone but were
transferred to methadone (90–111 mg/day) if 32 mg/
day buprenorphine-naloxone resulted in missed visits,
reports of craving or withdrawal or illicit opioid use.
In that study, the use of methadone and buprenorphinenaloxone similarly retained patients and suppressed
illicit opioid use [39]. Both studies used relatively high
doses of methadone for comparison, increasing conﬁdence in the suggestion that buprenorphine-naloxone
is a viable alternative to methadone for opioid dependence treatment.
Many studies have compared maintenance with
sublingual liquid or tablet buprenorphine alone versus
maintenance with methadone. Most studies report
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Figure 4. High-dose retention Kaplan-Meier survival graph, demonstrating cumulative survival by dose
level at each week.

�

that buprenorphine and methadone have similar efﬁcacy in reducing illicit opioid use [23, 35, 36, 56, 59,
64], although some studies report better efﬁcacy for
buprenorphine [28, 31, 32] or for methadone [41, 44,
55]. In cases in which 1 drug seemed to be superior
to the other, procedural variables, such as an insufﬁciently rapid buprenorphine induction procedure or
inadequate buprenorphine doses, may have inﬂuenced
the results [20]. A review of 3 meta-analyses comparing
buprenorphine and methadone emphasised that induction to buprenorphine should proceed more rapidly than
what is safe for methadone induction and should reach
maintenance doses within 2 to 3 days [20]. The same review also emphasised that buprenorphine dosing should
be ﬂexible and variable according to clinical need. The
current study, which used a rapid buprenorphine induction procedure and clinically relevant buprenorphine
doses, provides further evidence for the equivalence
of buprenorphine to methadone. This ﬁnding is of
particular importance when considering circumstances
in which an alternative to methadone is preferred or
necessary because of medical or regulatory restrictions
on the patient or limited access to methadone.
That higher maintenance doses of methadone and
buprenorphine-naloxone produced greater opioid abstinence than lower doses of these drugs in the current
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study is not surprising. Greater efﬁcacy of higher doses
is supported by other studies of methadone [11, 44,
60] and buprenorphine maintenance [2, 37, 56], but
the current study is the ﬁrst to show that this ﬁnding
holds true for buprenorphine-naloxone as well. The
ﬁnding that 16 mg buprenorphine-naloxone produces
greater abstinence than 8 mg buprenorphine-naloxone
underscores the need for appropriate dose selection
and should provide important guidance for countries
where maintenance doses for buprenorphine-naloxone
average 8 mg or less.
Buprenorphine-naloxone and methadone also had
similar effects on other outcome measures. More than
80% of patients were inducted successfully with maintenance drug and dose, regardless of the group assignment.
Similarly, high percentages have been successfully
inducted with buprenorphine-naloxone using similar
procedures [26] and have reached the second week of
treatment in other comparisons of buprenorphine and
methadone [27, 36, 44, 55, 59]. Medication compliance
and retention rates, although low, did not differ by group
and are comparable to those found in earlier studies
using a similar methodology [27, 36, 44]. Nonetheless,
90% of the patients who completed the current study
expressed a desire to continue treatment. In studies
where buprenorphine has been made available using
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ﬂexible dosing or less stringent attendance requirements, retention rates were substantially higher [26,
35, 39, 49, 59]. Retention rates as high as 75% have
been reported over a 1-year period [38].
Buprenorphine-naloxone and methadone produced
comparable results for other aspects of treatment performance. Neither drug signiﬁcantly affected nonopioid
drug use, and overall addiction severity decreased over
time, paralleling ﬁndings in other controlled evaluations
of buprenorphine and methadone [29, 39]. Although the
current study was not designed to monitor safety per
se, very few serious adverse events occurred and none
were related to methadone or buprenorphine-naloxone.
Therefore, the current results add to the evidence that
buprenorphine-naloxone is safe for extended maintenance therapy [57].
The current randomised controlled trial has several
strengths that extend the generality of previous research.
First, the conservative analytical procedure used in
this study, wherein all missing values of urine testing
results were extrapolated as positive, controlled for early
dropouts and participants who were using opioids and
may have decided to be absent for screening. Second,
a rapid buprenorphine dose induction procedure and
therapeutic maintenance doses of each study medication
were used. These features permitted testing the efﬁcacy
of buprenorphine-naloxone relative to methadone under
best practice induction procedures for buprenorphine,
using comparison doses that allowed a fair comparison
with methadone. Third, patient participation included
those patients previously undergoing maintenance therapy with methadone, those dependent on prescription
opioids and those engaging in polysubstance abuse. This
demography increases the generality of the ﬁndings to
the larger international population of opioid-dependent
persons seeking treatment with buprenorphine [33, 39].
Finally, the study was conducted in a licensed, community-based opioid treatment programme and exposed
patients to buprenorphine-naloxone for a longer period
than did most previous efﬁcacy trials (up to 10 months
for patients who elected to continue treatment under the
compassionate extension phase). These environmental
aspects increase the ecological validity of the study
and generally underscore buprenorphine-naloxone
versatility for use in a multitude of treatment settings
[10], for extended maintenance therapy [29] and with
a variety of counselling platforms [25] and treatment
approaches [39].
Limitations of this study include the uneven numbers
assigned to the 4 treatment groups, which potentially
decreased the power to detect differences, and the
steadily decreasing numbers of patients due to study
dropout. The rigorous design of this controlled clinical
trial, strict attendance criteria and use of ﬁxed doses
naturally contributed to continuous attrition. The ﬁnd-

ing that buprenorphine-naloxone was not inferior to
methadone under these conditions attests to the value
of buprenorphine-naloxone as a treatment for opioid
dependence and as an alternative to methadone treatment.
5. Conclusions
Maintenance treatment with 16 mg buprenorphinenaloxone reduced opioid use at a rate equivalent to
that achieved with 90 mg methadone. Other treatment
outcomes were comparable for buprenorphine-naloxone
and methadone, including completion of dose induction,
treatment retention, greater reductions in illicit opioid
use in response to higher doses, low incidence of adverse events and similar decreases in addiction severity.
Overall, the comparability of buprenorphine-naloxone
with methadone, the lower overdose risk and growing
availability should help to signiﬁcantly expand patient
access to safe and effective treatment and reduce the
harms associated with untreated opioid dependence.
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Summary
Despite the established effectiveness of Methadone Maintenance Therapy (MMT), speciﬁc evidence regarding
factors inﬂuencing the prognosis of enrolled patients is quite limited. This study aims to ascertain which patient- or
treatment-related features, assessed in a standardized way at the beginning of the program, do have an inﬂuence
on whom is retained for long-term compliance with retention in treatment. 129 patients (94 male and 35 female)
were treated in a methadone maintenance treatment program for 6 years on average. Retention in treatment was
compared (survival analysis and Leu-Desu statistics) among groups of patients selected on the basis of socio-demographic and clinical variables. The variables that showed statistically signiﬁcant differences (p<0.05) for an
association regarding retention rate were included in separate logistic backward regression analyses comprising
outcomes as dependent variables. Results show that dual diagnosis, deﬁned by concurrent psychiatric disorders
in evidence before the onset of heroin use, is the strongest negative predictor of relapse throughout a six year’s
average observation period, regardless of other clinical and socio demographic variables. Such a ﬁnding should
be read in the context of a high-threshold setting, and accounts only for those patients, who had been retained in
treatment over the ﬁrst year.
Key Words: Methadone Treatment; Response Predictors to Treatment Outcome; Retention; Psychiatric
Comorbidity.

1. Background
The effectiveness of methadone maintenance
treatment for heroin addiction is widely accepted and
supported by the existing scientiﬁc literature. A body
of research, both experimental (including a number of

randomized and/or controlled trials) and observational
(mostly perspective and retrospective cohort studies)
have shown that MMT patients demonstrate relevant
improvement while retained within a successful program: reduction of opiate use ( possibly to cessation),
extinction of craving, decreased or stopped criminal
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activities, somatic well-being and social adjustment
[1, 5, 7, 20, 50, 51].
Despite the robust body of evidence supporting the
effectiveness of MMT, knowledge about the factors
inﬂuencing the prognoses of enrolled patients is quite
limited.
On theoretical grounds, MMT can be successful due
to issues related to either i) the patient, ii) the therapeutic
setting, iii) the treatment procedure. Factors associated
to other spheres (sociodemographic features, clinical
features, management skills, treatment philosophy and
policy, combined medical and psychosocial facilities,
methadone dosing, the duration of programs). These
may have an impact on treatment outcome and be
regarded as prognostic predictors.
Each of the above spheres has already been investigated in previous studies. Among patient-related features, age, non-white race, earlier age of addiction onset,
cocaine use, and engagement in illegal activities, have
been linked to a negative or less satisfactory outcome
[2, 19]. Also, the presence and severity of psychiatric
comorbidity is a possible reason for treatment failure
or limited improvement [24, 32, 42-45, 52].
As far as setting-related variables are concerned,
some treatment features (availability of counselling,
staff direction by a physician who is directly in charge
of cases, a maintenance-oriented attitude, the availability
of other medical facilities in the same environment)
have been associated with a better outcome [2, 28],
although higher psychological distress levels at baseline and poorer health (as indicated by lower SF (Short
Form) 12 global mental health Score) are predictive of
continuous abstinence from heroin [6].
Among treatment-related variables, let alone methadone dosage, other important predictors have been
identiﬁed, such as skipping doses (negative predictor)
and the availability of take-home Methadone (positive
predictor) [2]. Both these variables are signiﬁcantly
related, in a negative and positive way, respectively,
to compliance of a program’s rules. Individualized
treatment and take-away doses are both associated
with increased retention rates [4, 37]. Recently, provider-related variable of retention was evaluated:
patient treatment satisfaction. It is important to note
that “patient satisfaction” becomes salient and predicts
higher retention rates (81% vs 41% at one year) only
if methadone dosage is appropriate [54].
An important aspect in predicting outcome, is the
length of treatment. Research on this issue indicates
that the longer there is treatment compliance, the less
likely there is a negative outcome, suggesting that the
early results tend to consolidate through time spent
while under treatment [47-49]. Nevertheless, no clear
individual characteristics have been found that can be
relied upon as predictors of outcome and retention for
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different term lengths.
The present study aimed to ascertain which patientor treatment-related related features, assessed in a
standardized way at the beginning of the program, do
have an inﬂuence on retention in long term treatment.
In particular, we decided to investigate the possible role
of psychiatric comorbidity on the outcome of successful
methadone treatment. On the basis of previous evidence
[31] the hypothesis of the study was that concomitant
psychiatric disorders may not consistently inﬂuence
retention in long-term treatment.
2. Methods
2.1 Design of the study
A prospective cohort study was designed in order
to evaluate treatment outcomes (in terms of retention
in treatment, substance use, clinical improvement and
general social adjustment) of patients included in a
methadone program.
All 129 consecutive patients were admitted to the
program over a 8 year time period (from January 1993
to May 2001) and followed for up to 9 years. The length
of the prospective observation was 6 years on average,
(min 1, max 9); follow-up evaluation was carried out
monthly, from the beginning of treatment.
The study was conducted according to the principles of the Helsinki Pact and Good Clinical Practice
Consolidate Guidelines (CPMP/ICH/135/1995). All
patients included in the study signed informed consent.
Both the consent form and the experimental procedures
were approved by the competent ethics committees in
accordance with internationally accepted criteria for
ethical research.
2.2 Setting
Since 1993, the Pisa-MMTP has been using a clinical
protocol that has the characteristics of a high-threshold treatment facility for opioid addiction focusing on
pharmacological maintenance. After patients at the
PISA-MMTP have been safely inducted into treatment
with methadone, their doses are gradually increased
until the point is reached where there is no more than
one urine drug screen which is positive for illicit
opiates, cocaine, or benzodiazepines in the previous
sixty-day’s period.
Once this requirement is fulﬁlled, the patient is
deﬁned as having being “stabilized” and the dose at
which this goal has been accomplished is referred to
as the “stabilization dose”. No upper limit for dosage
exists. Nevertheless, one time limitation is present in
this setting: patients who cannot achieve stabilization
within one year are terminated, to be transferred to
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local treatment units. The dosage is increased as indicated by the results of urinalyses, while evidence of
improvement on social grounds does not alone justify
dose stability as long as urine tests stay positive for illicit opiates. Patients are not allowed to raise or lower
the dose by themselves. Take-home doses, without
limitations, at most for a 7-day’s period, are allowed,
once patients have shown complete compliance with
the rules of the program. Urine samples for toxicology
analyses are collected randomly approximately once a
month, to evaluate for metabolites of illicit drugs and
benzodiazepines.
In our program patients are required to be actively
involved in treatment by attending the clinic whenever
it is scheduled, participating in the development of
their treatment plan, working towards treatment goals,
meeting with medical and case management staff, and
attending groups when indicated.
Patients with psychiatric comorbidity are also treated
with psychoactive drugs (neuroleptics, mood stabilizers,
antidepressants) and psychotherapy, as needed. All physicians working in the PISA-Methadone Programmes
are psychiatrists who have been trained for at least
two-years in the treatment of addictive disorders.
2.3 Subjects
All patients referred to Pisa Methadone Maintenance
Treatment Program (PISA-MMT) during the January
1993-May 2001 period (N=129) were consecutively
enrolled in the study.
To be referred to the PISA-MMT program patients
had to:
1 Fulﬁll the various DSM criteria for opioid dependence;
2 Have a history of heroin addiction of a least 2
years;
3 Be between the ages of 18 and 40.
Patients were excluded if they had any serious medical condition which made participation in the study
risky (e.g. active tuberculosis, acute hepatitis, renal or
cardiovascular illness, unstable diabetes or AIDS).
Patients could withdraw their participation at any
time and be transferred to an other treatment.
The baseline characteristics of the sample were:
average age 29.5±6; mostly male (n=94; 72.8%), never
married (n=85; 65.8%), and currently unemployed
(n=67; 51.9%), with a low educational level (9.1±2.3
years). For details see table 1.
Sixty-six of them (51.2%) had at least one additional
psychiatric diagnosis. Most of the dual diagnosis patients were affected by type 1 (N = 25, 37.9%) or type
2 bipolar disorder (n=13, 19.7%). Some of them had
adjunctive psychiatric comorbidities of the anxiety
cluster (n=8, 12.1%) and a history of alcohol and/or

benzodiazepine abuse (n=7, 10.6%). The second most
frequent diagnosis was depressive disorder (n=9,
13.6%), usually complicated by severe anxiety disorders, such as panic disorder with severe agoraphobia,
obsessive-compulsive disorder or alcohol abuse. The
7 subjects diagnosed as alcoholics or benzodiazepineaddicts had all a clear history of social phobia or panic
disorder. Schizophrenia was the least frequent diagnosis
(n=4, 6.1%). Patients with dual diagnosis received
the same intensity in treatment regarding counselling,
medications and previous treatments. Sometimes they
were treated with neuroleptics and antidepressant but
not contemporaneously.
2.4 Instruments
The following instruments were used to collect data
on the variables to be studied:
2.4.1. Drug Addiction History Rating Scale (DAHRS)
The DAH-RS [29]. is a multi-scale questionnaire
comprising the following categories: sociodemographic information, physical health, mental health,
substance abuse, treatment history, social adjustment
and environmental factors. The questionnaire rates 10
items: physical problems, mental problems, substance
abuse, previous treatment, associated treatments, employment status, family situation, sexual problems,
socialization and leisure time, legal problems. (The
speciﬁc clinical variables addressed are: hepatic,
vascular, haemo-lymphatic, gastrointestinal, sexual,
dental pathology, HIV serum status; memory disorders,
anxiety disorders, mood disorders, aggression, thought
disorders, perception disorders, awareness of illness;
employment, family, sex, socialization and leisure time,
legal problems; use of alcohol, opiates, CNS depressants, CNS stimulants, hallucinogens, phencyclidine,
cannabis, inhalants, polysubstance abuse; frequency of
drug use, pattern of use, previous treatments; current
treatments). Items have been constructed in order to
obtain dichotomous answers (yes/no).
2.4.2. Psychiatric Diagnostic Evaluation.
Psychiatric disorders were investigated on the basis of
the DSM-IV Decision Trees for Differential Diagnosis.
Each decision tree starts with a set of clinical features.
When one of these features is a prominent item of the
current clinical picture, the clinician will ask a series of
questions to rule in or rule out a number of disorders.
The questions are just approximations to the diagnostic criteria and are not meant to replace them. Three
decision trees have been used: “Differential Diagnosis
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Table 1. Demographic characteristics and drug addiction history of the sample
Age
Sex (male)
Civil status: (Never married)
Education (< 8 years)
Work:
White collar
Blue collar
Unemployed
Presence of physical concerns
HIV positive
Work concerns
Household concerns
Romantic concerns
Social/leisure concerns
Legal concerns
Polyabuse (more than 3)
Heroin daily intake
Age at ﬁrst use of heroin
Heroin dependence: Age of onset
Dependence duration (mos)
Age at ﬁrst treatment
Dual Diagnosis

of Psychotic Disorders” (initial clinical features: delusions, hallucinations, disorganized speech, or grossly
disorganized behaviour); “Differential Diagnosis of
Mood Disorders” (initial clinical features: depressed,
elevated, expansive or irritable mood; two separate
items record the presence of depression and/or any
tendency towards the bipolar spectrum as testiﬁed by
an elevated, expansive or irritable mood); “Differential
Diagnosis of Anxiety Disorders” (initial clinical features: symptoms of anxiety, fear, avoidance, or increased
arousal). Personality disorders were not considered in
the analyses, due to the higher rate of overlap between
different pictures and the low inter-rater reliability.
Moreover, the most frequent personality pictures in
substance abusers and addicts are diagnosed in ways
that include substance abuse among diagnostic items
and do not exclude the secondary nature of sociopathic
and oppositive behavior as due to addictive drives.
We considered there to be a “dual diagnosis” when
we have determined the presence of both heroin dependence and an autonomous psychiatric disorder.
2.4.3. Urine analyses
Toxicological urine analyses were carried out
randomly every week during the induction phase and
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M±s
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
N (%)
M±s
M±s
M±s
M±s
N (%)

30±6
94 (72.9)
85 (65.9)
91 (70.5)
31 (24.0)
29 (22.5)
69 (53.5)
103 (79.8)
14 (10.9)
81 (62.8)
69 (53.5)
48 (37.2)
69 (53.5)
63 (48.8)
90 (69.8)
106 (82.2)
19±4
21±5
94±70
27±6
66 (51.2)

approximately every month during the stabilization
phase. The enzyme-linked multiplied immunoassay
for opiates was used.
2.5. Data analysis
We assessed DAH-RS at the baseline. Criteria for
the outcome were assessed monthly. Regarding the
psychiatric evaluation patients were evaluated while
free of an acute phase, for which hospitalization was
required, so to reduce the diagnostic ambiguity between
intoxication related symptoms and spontaneous mental disorders. In case where further relevant clinical
information emerged from subsequent interviewing,
diagnoses were reassessed.
Patients who stayed in treatment were assessed at
the end of treatment. Among patients with negative
outcomes, those who dropped out of treatment were
assessed at time of treatment interruption, this being the last regular assessment, and not the previous
month’s.
Retention in treatment was compared (survival analysis and Leu-Desu statistics) between groups of patients
selected on the basis of DHA-RS socio-demographic
and clinical variables.
For the purpose of this analysis, the term “com-
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pleted observations” refers to patients who left the
treatment as a “not stabilized patient” (see the section
appearing above entitled “Setting” for details), while
“censored observations” refers to patients who are still
in treatment at the end-point or leaving treatment for
reasons unrelated to the treatment itself (e.g. patients
moving to other towns and periods of imprisonment
for past criminal activities) or patients detoxiﬁed after
the maintenance period. In other words, we consider 2
kinds of positive outcome: the ﬁrst when a patient left
the program after successful detoxiﬁcation (after the
maintenance period) or was referred, as a “stabilized”
patient, to other programs; the second when a patient
was still in treatment, at the end-point, as a “stabilized”
patient. We consider it to be a negative outcome when
a patient has failed to achieve stabilization within a
year or has relapsed into addictive behaviour after a
period of stabilization.
The variables that showed statistically signiﬁcant
differences (p<0.05) for an association with retention rate were included in separate logistic backward
regression analyses comprising outcome as dependent
variables. Statistical analyses were carried out using
the SPSS package. Since this is an exploratory study,
statistical tests were considered signiﬁcant at the p <
0.05 level.
3. Results
3.1 Retention in treatment
129 patients were observed for 1 year; 86 for 2 years;
67 for 3 years; 56 for 4 years; 43 for 5 years; 36 for 6
years; 27 for 7 years; 21 for 8 years; 1 for 9 years.
33 patients (26.61%) didn’t achieve the stabilization
phase in 1 year; 12 (14.55%) relapsed during the second
year of treatment; 3 (4.76%) relapsed during the third
year; 4 (7.77%) during the fourth. No patients relapsed
into addictive behaviour after 4 years of treatment. The
cumulative proportion of patients survived at the end of
the observational period was 0.55. A positive outcome
was observed in 77 patients (59.68%).
3.2. Predictors of response to treatment
Table 2 reported the association of survival in
treatment, as a stabilized patient, with baseline sociodemographic characteristics, social adjustment, drug
addiction history and psychiatric comorbidity. The
stereotype of a good response to a long-term methadone
treatment appears to be unrelated to age and sex. The
major proportion of patients not relapsing in heroin use
is observed for patients who remained in treatment for
more than 3 years. They were mainly blue collar employees with adequate income, having family minor/no

concerns, with no baseline concurrent use of un-prescribed benzodiazepines, and with a stable addictive
mode at the start of the treatment. A stable addictive
mode refers to a particular lifestyle while using heroin.
“Stable” signiﬁes that the patient maintains productivity and that he is not engaged in street crime despite
major individual and relational impairment. Generally
non relapsing patients, when entering treatment, are
in the early stages of their illness. The early stage is
opposite to late stage of the natural course of addiction, which is called the “revolving door stage”, where
patients undergo a series of relapses and repeatedly fail
to maintain a drug-free condition after detoxiﬁcation.
Before heroin (ab)use it is possible to identify, in non
relapsing patients psychiatric symptoms. Their age of
ﬁrst use of heroin is more than 17 years and the age
of onset of the dependence (continuous use) is later (>
20 years). During the treatment, non-relapsing patients
have a stabilization dosage of methadone of more than
120 mg/daily and the time to achieve the stabilization is
longer than 6 months. Generally relapsing patients were
previous treated in therapeutic communities. Finally
dual diagnosed heroin addicts show better retention
in treatment than heroin addicts without psychiatric
comorbidity.
Age, sex, education, marital status, some social
adjustment areas (leisure-time, social and legal issues),
the substance abuse at baseline (alcohol, stimulants,
cannabinoids, amphetamines, inhalant and hallucinogenic) show no signiﬁcant impact on relapsing risk.
Table 3 shows how the most important predictors of
non relapsing, during a long-term methadone treatment,
is the time spent in treatment. Patients treated for more
than 3 years have 5.55 time (min 4.73, max 6.37) the
possibility of having a good outcome in comparison
to patients treated for less than 1 year. Patients with
dual diagnosis show an odds ratio of 2.01 (min 1.46,
max 2.56) compared with patients without psychiatric
comorbidity. The presence of psychiatric symptoms
in the patient’s history before heroin use shows an
odd ratio of 0.49 (min -0.14, max 1.12). So, the most
important predictors of non relapsing are time spent in
treatment and the presence of a psychiatric comorbidity
(dual diagnosis).
4. Discussion
By a univariate analysis, a number of variables
appears to be related to retention in our methadone
maintenance treatment program.
4.1 Sociodemographic data
Age, sex and marital status do not appear to inﬂuence the likelihood of relapse. Other studies indicate a
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Table 2. Methadone treatment: association of survival in treatment with baseline socio-demographic characteristics,
social adjustment, drug addiction history and psychiatric comorbidity. Only signiﬁcant differences are reported.

Work:

Income:

Unemployed
White collar
Blue collar

Lower
Adequate
Social Adjustment:
Family:
Minor/no concerns
Major concerns
Baseline concurrent use of non-prescription BDZs:
Yes
No
Addictive mode*:
Stable
Unstable
Clinical stage:
Late stage**
Early stage
Stressors before heroin (ab)use
Social/familiar stressors
Psychiatric symptoms
No stressors
Time spent in treatment
< 1 year
1-2 years
2-3 years
>3 years
Stabilisation dosage
< 80 mg/daily
>120 mg/daily
Time to achieve stabilisation
< 3 months
3-6 months
> 6 months
Age of 1st heroin use
Early (<17 yrs)
Late (>17 yrs)
Onset of dependence:
Earlier (<20 yrs)
Later ( >20 yrs)
Previous treatment in therapeutic community
Yes
No

24

N

Survived
N (%)

Lee desu
statistics

P

69
31
29

32 (46.38)a
22 (70.97)
23 (79.31)a

9.04

0.010

22
107

7 (31.82)
70 (65.42)

9.52

0.002

85
44

62 (72.94)
15 (34.09)

18.39

0.000

64
65

32 (50.00)
45 (69.00)

6.33

0.011

49
80

39 (79.59)
38 (47.50)

10.71

0.001

101
28

55 (54.46)
22 (78.57)

5.24

0.022

19
19
91

15 (78.95)
16 (84.21)
46 (50.55)

11.47

0.003

43
19
11
56

10 (23.26)b,c,e
7 (36.84)b,d,f
8 (72.73)c,d,g
52 (92.86)e,f,g

86.41

0.0000

27
62

14 (51.85)
39 (62.90

4.38

0.03

23
56
50

11 (47.83)
30 (53.57)
36 (72.00)

16.08

0.000

49
80

22 (44.90)
55 (68.75)

5.93

0.014

73
56

38 (52.02)
39 (69.64)

4.17

0.041

49
80

22 (44,90)
55 (68.75)

4.61

0.031

I. Maremmani et al.: Predictors for Non-Relapsing Status in Methadone Maintained Heroin Addicts. A Long Term
Perspective Study.
Dual Diagnosis:
Absence
63
31 (49.21)
Presence
66
46 (69.70)
8.57
0.003
*kind of lifestyle while using heroin. Stable signiﬁes that the patient maintains productivity and that he is not engaged
in street crime despite major individual and relational impairment.
** So called “revolving door stage”. The patient underwent a series of relapses and repeatedly failed to maintain
abstinence.
a,b,c,d,e,f,g = p<0.05

protective effect of an older age with respect to relapse
during methadone treatment [27, 52]:
Constructive family relationships, employment and
a satisfactory income level are positive predictors for
our sample, in agreement with what has been reported
by other authors for global adjustment [14], family
ties [23], parental role [39] and income levels [25].
The favourable effect of family ties is not speciﬁc for
methadone treatment, but of any treatment, including
buprenorphine [12] and no-agonist drugs [34]. Literature
data also indicate that criminality is a negative predictor
of retention in methadone maintenance programs [27]:
otherwise, we found no similar relationships.
Some authors have reported no inﬂuence of social
variables upon the outcome of methadone treatment
[46] and therefore is not a valid baseline predictor for
matching patients to either naltrexone- or / and methadone-based treatment options [35].
4.2 Clinical features
In an univariate view, a number of clinical features
also inﬂuence the likelihood of relapse.
Substance use, especially within a social network
has a substantial negative impact on treatment outcome
[15]. Baseline cocaine and alcohol use were reported
as negative prognostic factors [11, 41], the latter for
subjects entering buprenorphine-maintenance programs
[40].
In our sample, benzodiazepine use is the only substance-use status bearing a negative inﬂuence on relapse.
Baseline consumption of alcohol, stimulants, cannab-

inoids, amphetamines, inhalant and hallucinogenic
drugs had no signiﬁcant impact. A similar ﬁnding was
reported for cannabinoids in a previous study. [9].
Relapse is less likely for addicts, who maintain some
level of social adjustment and working capacity (so
called “stables”) and those in an early stage, i.e. without
a history of several treatment failures. A lower age of
ﬁrst heroin use (>17 years old) and a later onset of addiction (>20 years old) are also negative predictors of
relapse during treatment. Such data probably indicate
that higher grades of disease severity increases the rate
of treatment resistance.
Stress levels may favour relapse [18]. On the other
hand, higher psychological distress levels at baseline
(as indicated by lower SF12 global mental health Score)
are predictive of continuous abstinence from heroin [6].
In our study a history of heroin without either a stressbuffering dynamic or a self-medication mechanism is
positively linked with the likelihood of relapse.
Being in treatment for a longer time, especially if over
three years, has a positive prognostic value, this agrees
with other literature reports [47, 48]. The importance
of higher dosages to optimize retention in treatment
is also documented [26, 30]. As regarding the time to
achieve a stabilization phase and the impact of previous
treatment in an Italian “therapeutic community” little
data is available.
The role of dual diagnosis as a prognostic factor is
still controversial. Older studies link dual diagnosis with
poorer outcomes in methadone maintenance programs
[3, 32]. Othwerise, later studies refute such impressions
[13, 14, 17, 38]. The present study ﬁnds a positive

Table 3.
Most important predictors of non relapsing in 129 methadone maintained heroin addicts.
Predictors
Dual Diagnosis
Psychiatric symptoms (stressors) before heroin (ab)use
Time spent in treatment
<1year vs >3 years
1-2 vs >3 years
2-3 vs >3 years

Odds ratio
2.01
0.49

Min
1.46
-0.14

Max
2.56
1.12

5.55
3.56
0.55

4.73
2.58
-0.63

6.37
4.54
1.73

Statistic: chi square 74.80 df 25 p<0.001
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impact of dual diagnosis upon the risk of relapse. A
robust ﬁnding from our multivariate analysis, shows
dual diagnosis as a predictor of relapse-free survival
in treatment, coming just second to time spent in treatment in importance. In order to avoid dual diagnosis
overrating, our deﬁnition is limited to patients who had
been clearly mentally ill in times before the onset of
habitual heroin use. Thus, in a high threshold methadone
maintenance treatment program, as that considered in
this work, autonomous, primary psychiatric comorbidity
is the best clinical predictor of long-term treatment
retention (6 years of observation on average). Such
a ﬁnding is not easy to interpret, indeed. The better
therapeutic response of dual diagnosis heroin addicts
may be due, beyond the use of higher methadone dosages, to the concurrent employment of psychotropic
treatment regimens. However, it may also be hypothesized that higher-dose methadone maintenance itself
exerts a therapeutic action upon autonomous mental
disorders, as is reported in the literature for a variety
of psychopathological symptoms [8, 10, 16, 33, 53].
Since patients had started suffering from mental disturbances previous to engaging into regular heroin use,
the therapeutic action of methadone maintenance may
mirror self-medicating dynamics originally leading to
addiction [21, 22, 55].

be beneﬁcial in itself to those of whom without it may
have poorer aspects of social integration (because of
their Psychiatric Disorders). In short, for them active
participation forms a signiﬁcant portion of a rehabilitative process.

5. Limitations

The authors have no relevant conﬂict of interest to
report in relation to the present study.

We have arrived at an interesting conclusion that to
many may seem paradoxical, that is that subjects with
certain co-morbid psychiatric conditions (Psychotic,
Depressive, Bipolar Spectrum and Anxiety Disorders)
tend to respond better to MMT than those without
evidence of these disorders prior to consistent heroin
abuse. One would expect such patients to at least in some
global sense to be “sicker”; that in itself would lead most
to predict for a negative and not a positive outcome in
this group. Unfortunately we did not ascertain the effect
of MMT on all psychiatric disorders. We particularly
regret not assessing subjects for DSM IV Cluster B
personality Disorders (Particularly Sociopathic and
Borderline Personality Disorder.) One might expect
that the dually diagnosed patients to have received more
care in general, yet this was not the case. Strangely our
dually diagnosed patients required less pschoactive
medications while in treatment with methadone, as we
already have observed in another previous study [36].
Although our main hypothesis as to why this may be
is that methadone itself has a positive effect on the
above mentioned psychiatric illnesses, our study was
not designed to speciﬁcally give a deﬁnite answer to
this conjecture. One can generate many hypotheses
which should be the substrate for further research. We
also feel that the structure imposed by the study may
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5. Conclusions
In a high threshold methadone maintenance treatment
program, the presence of dual diagnoses, as deﬁned as
psychiatric comorbidity preceding the onset of regular
heroin use, is the best predictor of relapse-free survival
in treatment for as long as six year’s average observation period, regardless of other sociodemographic and
clinical features. Such a ﬁnding is limited to patients
who stay in treatment for at least one year.
Role of funding source
This study was supported by internal funds.
Contributors
The authors contributed equally to this work.
Conﬂict of Interest

References
1. BALL J. C., LANGE W. R., MYERS C. P., FRIEDMAN
S. R. (1988): Reducing the risk of AIDS through
methadone maintenance treatment. J Health Soc
Behavior. 29 214-226.
2. BALL J. C., ROSS C. A. (1991): The Effectiveness of
Methadone Maintenance Treatment. Springer-Verlag,
New York.
3. CACCIOLA S. J., ALTERMAN A. I., RUTHERFORD
M. J., MCKAY J. R., MULVANEY F. D. (2001): The
relationship of psychiatric comorbidity to treatment
outcomes in methadone maintained patients. Drug
Alcohol Depend. 61 271-280.
4. CONDELLI W. S. (1993): Strategies for increasing
retention in methadone programs. J Psychoactive Drugs.
25 143-147.
5. COOPER J. R. (1989): Methadone treatment and
acquired immuno-deﬁciency syndrome. JAMA. 262
1664-1668.
6. DARKE S., ROSS J., MILLS K. L., WILLIAMSON
A., HAVARD A., TEESSON M. (2007): Patterns
of sustained heroin abstinence amongst long-term,
dependent heroin users: 36 months ﬁndings from the
Australian Treatment Outcome Study (ATOS). Addict
Behav. 32:(9) 1897-1906.
7. DOLE V. P., NYSWANDER M. E., DE JERLAIS D.,
JOSEPH H. (1982): Sounding board: Performance-

I. Maremmani et al.: Predictors for Non-Relapsing Status in Methadone Maintained Heroin Addicts. A Long Term
Perspective Study.
8.
9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

based rating of methadone maintenance programs. N
Engl J Med. 306 169-172.
EMRICH H. M., VOGT P., HERZ A. (1982):
Possible antidepressive effects of opioids: action of
buprenorphine. Ann N Y Acad Sci. 398 108-112.
EPSTEIN D. H., PRESTON K. L. (2003): Does cannabis
use predict poor outcome for heroin-dependent patients
on maintenance treatment? Past ﬁndings and more
evidence against. Addiction. 98:(3) 269-279.
EXTEIN I., POTTASH A. L. C., GOLD M. S. (1982): A
possible opioid receptor dysfunction in some depressive
disorders. Ann N Y Acad Sci. 398 113-119.
FARLEY T. A., CARTTER M. L., WASSELL J. T.,
HADLER J. L. (1994): Predictors of outcome in
methadone programs: effect of HIV counseling and
testing. Conn Med. 58:(3) 165-171.
GASQUET I., LANCON C., PARQUET P. (1999):
Predictive factors for patient maintenance on
buprenorphine high dosage treatment: a naturalistic
study in primary care. . Encephale. 25:(6) 645-651.
GELKOPF M., WEIZMAN T., MELAMED Y.,
ADELSON M., BLEICH A. (2006): Does psychiatric
comorbidity affect drug abuse treatment outcome?
A prospective assessment of drug abuse, treatment
tenure and infectious diseases in an israeli methadone
maintenance clinic. Isr J Psychiatry Relat Sci. 43:(2)
126-136.
GERRA G., BORELLA F., ZAIMOVIC A., MOI
G., BUSSANDRI M., BUBICI C., BERTACCA S.
(2004): Buprenorphine versus methadone for opioid
dependence: predictor variables for treatment outcome.
Drug Alcohol Depend. 75:(1) 37-45.
GOEHL L., NUNES E., QUITKIN F., HILTON I. (1993):
Social networks and methadone treatment outcome: the
costs and beneﬁts of social ties. Am J Drug Alcohol
Abuse. 19:(3) 251-262.
GOLD M. S., POTTASH A. L. C., SWEENEY D.
R., MARTIN D., EXTEIN I. (1982): Antimanic,
antidepressant, and antipanic effects of opiate: clinical,
neuro-anatomical, and biochemical evidence. Ann N Y
Acad Sci. 398 140-150.
GOSSOP M., MARSDEN J., STEWART D. (2006):
Remission of psychiatric symptoms among drug
misusers after drug dependence treatment. J Nerv Ment
Dis. 194:(11) 826-832.
HIEN D. A., NUNES E., LEVIN F. R., FRASER D.
(2000): Posttraumatic stress disorder and short-term
outcome in early methadone treatment. J Subst Abuse
Treat. 19:(1) 31-37.
HSER Y. I., ANGLIN M. D., FLETCHER B. (1998):
Comparative treatment effectiveness. Effects of program
modality and client drug dependence history on drug
use reduction. J Subst Abuse Treat. 15:(6) 513-523.
HUBBARD R. L., MARSDEN M. E., RACHAL J. V.,
HARWOOD H. J., CAVANAUGH E. R., GINZBURG
H. M. (1989): Drug abuse treatment: A national study
of effectiveness. The University of North Carolina,
Chapel Hill.
KHANTZIAN E. J. (1980): An ego/self theory of
substance dependence: a contemporary psychoanalitic
perspective. Nida Res Monogr. 30 184-191.

22. KHANTZIAN E. J. (1982): Psychological (structural)
Vulnerabilities and the Speciﬁc Appeal of Narcotics.
Ann N Y Acad Sci. 398 24-32.
23. KIDORF M., KING V. L., NEUFELD K., STOLLER
K. B., PEIRCE J., BROONER R. K. (2005): Involving
signiﬁcant others in the care of opioid-dependent patients
receiving methadone. J Subst Abuse Treat. 29:(1) 1927.
24. KOSTEN T. R., ROUNSAVILLE B. J., KLEBER H. D.
(1986): A 2.5 year follow-up of depression, life crises,
and treatment effects on abstinence among opioid
addicts. Arch Gen Psychiatry. 43 733-738.
25. KOSTEN T. R., ROUNSAVILLE B. J., KLEBER H.
D. (1987): Predictors of 2.5-year outcome in opioid
addicts: pretreatment source of income. Am J Drug
Alcohol Abuse. 13:(1-2) 19-32.
26. LEAVITT S. B., SHINDERMAN M., MAXWELL
S., EAP C. B., PARIS P. (2000): When “enough” is
not enough: new perspectives on optimal methadone
maintenance dose. Mt Sinai J Med. 67:(5-6) 404-411.
27. MAGURA S., NWAKEZE P. C., DEMSKY S. Y.
(1998): Pre- and in-treatment predictors of retention in
methadone treatment using survival analysis. Addiction.
93:(1) 51-60.
28. MAGURA S., NWAKEZE P. C., KANG S. Y., DEMSKY
S. (1999): Program quality effects on patients outcomes
during methadone maintenance: a study of 17 clinics.
J Subst Use Misuse. 34:(9) 1299-1324.
29. MAREMMANI I., CASTROGIOVANNI P. (1989):
DAH-RS: Drug Addiction History Rating Scale.
University Press, Pisa.
30. MAREMMANI I., PACINI M., LUBRANO S.,
LOVRECIC M. (2003): When ‘enough’ is still not
‘enough’. Effectiveness of high-dose methadone in the
treatment of heroin addiction. Heroin Addict Relat Clin
Probl. 5:(1) 17-32.
31. MAREMMANI I., ZOLESI O., AGLIETTI M.,
MARINI G., TAGLIAMONTE A., SHINDERMAN
M. S., MAXWELL S. (2000): Methadone Dose and
Retention in Treatment of Heroin Addicts with Axis I
Psychiatric Comorbidity. J Addict Dis. 19:(2) 29-41.
32. MASON B. J., KOCSIS J. H., MELIA D., KHURI E.
T., SWEENEY J., WELLS A., BORG L., MILLMAN
R. B., KREEK M. J. (1998): Psychiatric comorbidity
in methadone maintained patients. J Addict Dis. 17:(3)
75-89.
33. MCKENNA G. J. (1982): Methadone and opiate drugs:
psychotropic effects and self medication. Ann N Y Acad
Sci. 398 44-55.
34. MCLELLAN A. T., ALTERMAN A. I., METZGER D.
S., GRISSOM G. R., WOODY G. E., LUBORSKY L.,
O’BRIEN C. P. (1994): Similarity of outcome predictors
across opiate, cocaine, and alcohol treatments: role
of treatment services. J Consult Clin Psychol. 62:(6)
1141-1158.
35. OSBORN E., GREY C., REZNIKOFF M. (1986):
Psychosocial adjustment, modality choice, and outcome
in naltrexone versus methadone treatment. Am J Drug
Alcohol Abuse. 12:(4) 383-388.
36. PACINI M., MAREMMANI I. (2005): Methadone
reduces the need for antipsychotic and antimanic agents

27

Heroin Addiction and Related Clinical Problems 10 (4): 19-28

37.

38.

39.

40.

41.

42.

43.

44.

in heroin addicts hospitalized for manic and/or acute
psychotic episodes. Heroin Addict Relat Clin Probl.
7:(4) 43-48.
PANI P. P., PIRASTU R., RICCI A., GESSA G. L.
(1996): Prohibition of take-home dosages: negative
consequences on methadone maintenance treatment.
Drug Alcohol Depend. 41 81-84.
PANI P. P., TROGU E., CONTU P., AGUS A., GESSA
G. L. (1997): Psychiatric severity and treatment response
in a comprehensive methadone maintenance treatment
program. Drug Alcohol Depend. 48 119-126.
PELES E., SCHREIBER S., ADELSON M. (2006):
Factors predicting retention in treatment: 10-year
experience of a methadone maintenance treatment
(MMT) clinic in Israel. Drug Alcohol Depend. 82:(3)
211-217.
POIRIER M. F., LAQUEILLE X., JALFRE V.,
WILLARD D., BOURDEL M. C., FERMANIAN J.,
OLIE J. P. (2004): Clinical proﬁle of responders to
buprenorphine as a substitution treatment in heroin
addicts: results of a multicenter study of 73 patients.
Prog Neuropsychopharmacol Biol Psychiatry. 28:(2)
267-272.
PRESTON K. L., SILVERMAN K., HIGGINS S. T.,
BROONER R. K., MONTOYA I., SCHUSTER C. R.,
CONE E. J. (1998): Cocaine use early in treatment
predicts outcome in a behavioral treatment program. J
Consult Clin Psychol. 66:(4) 691-696.
ROUNSAVILLE B. J., KOSTEN T. R., KLEBER H.
D. (1986): Long-term changes in current psychiatric
diagnoses of treated opiate addicts. Compr Psychiatry.
27 480-498.
ROUNSAVILLE B. J., KOSTEN T. R., WEISSMAN
M. M., KLEBER H. D. (1986): Prognostic signiﬁcance
of psychopathology in treated opioid addicts: a 2.5-year
follow-up study. Arch Gen Psychiatry. 43 379-345.
ROUNSAVILLE B. J., TIERNEY T., CRITSCHRISTOPH K., WEISSMAN M. M., KLEBER H.
B. (1982): Predictors of outcome in treatment of opiate
addicts: Evidence for the multidimensional nature of
addicts’ problems. Compr Psychiatry. 23 462-478.

45. ROUNSAVILLE B. J., WEISSMAN M. M., CRITSCHRISTOPH K., WILBER C., KLEBER H. (1982):
Diagnosis and symptoms of depression in opiate addicts.
Course and relationship to treatment outcome. Arch Gen
Psychiatry. 39:(2) 151-156.
46. RUTHERFORD M. J., CACCIOLA J. S., ALTERMAN
A. I., COOK T. G. (1997): Social competence in opiateaddicted individuals: gender differences, relationship to
psychiatric diagnoses, and treatment response. Addict
Behav. 22:(3) 419-425.
47. SIMPSON D. D. (1979): The relation of time spent in
drug abuse treatment to posttreatment outcome. Am J
Psychiatry. 136:(11) 1449-1453.
48. SIMPSON D. D. (1981): Treatment for drug abuse.
Follow-up outcomes and length of time spent. Arch
Gen Psychiatry. 38:(8) 875-880.
49. SIMPSON D. D., JOE G. W., ROWAN-SZAL G. A.
(1997): Drug abuse treatment retention and process
effects on follow-up outcomes. Drug Alcohol Depend.
47:(3) 227-235.
50. STRAIN E. C., STITZER M. L., LIEBSON I. A.,
BIGELOW G. E. (1993): Dose-response effects of
methadone in the treatment of opioid dependence. Ann
Intern Med. 119:(1) 23-27.
51. STRAIN E. C., STITZER M. L., LIEBSON I. A.,
BIGELOW G. E. (1993): Methadone dose and treatment
outcome. Drug Alcohol Depend. 33:(2) 105-117.
52. TORRENS M., CASTILLO C., PEREZ-SOLA V.
(1996): Retention in a low-threshold methadone
maintenance program. Drug Alcohol Depend. 41:(1)
55-59.
53. VEREBEY K. E. (1982): Opioids in mental illness:
theories, clinical observations and treatment possibilities.
Ann N Y Acad Sci. 398.
54. VILLAFRANCA S. W., MCKELLAR J. D., TRAFTON
J. A., HUMPHREYS K. (2006): Predictor of retention
in methadone programs: A signal detection analysis.
Drug Alcohol Depend. 83 218-224.
55. WURMSER L. (1974): Psychoanalytic considerations of
the etiology of compulsive drug use. J Am Psychoanal
Assoc. 22:(4) 820-843.

Received January 15, 2008 - Accepted May 1, 2008

28

Pacini Editore & AU CNS

Regular article

HEROIN ADDICTION &
RELATED CLINICAL
PROBLEMS
www.europad.org

Heroin Addict Relat Clin Probl 2008; 10(4): 29-32

Unintentional and Intentional Injuries Due to Opiate Abuse
Marlene Stenbacka
Stockholm Dependency Centre
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Summary
Alcohol and drug abuse runs a generally higher risk of fatal and non-fatal injury risk. But the overall injury pattern
in relation to opiate abuse is not well known. Aim. The aim of the study is to analyse intentional and unintentional
injuries –in the forms of accidents and suicides, as reported in the case histories of opiate abusers compared to
the general population in Stockholm. Method: The analyses are based on a cohort of 1700 drug abusers identiﬁed
in 1967 and followed until 2003 and 2005 with respect to causes of death, and inpatient care stays. Results: The
results show that 817 (48%) subjects took opiate as their primary drug and nearly one third of these had died due to
an intentional or an unintentional injury. Nearly 60 percent of the opiate abusers had been treated, at least once, in
hospital for an injury. On average, the total cohort had been treated in hospital for an injury 1.6 times (range, 0-40
times), while the opiate abusers who had been treated in hospital for a drug-related diagnosis at least once had, on
average, also been treated for an injury diagnosis 2.8 times (0-20 times) during the follow-up period. Conclusion:
Societal support and injury prevention need to be improved in this vulnerable group.
Key Words: Drug Addiction; Opioid Dependence; Injury Risk.

1. Introduction
There is evidence that opiate abusers are at higher
risk for mortality compared to the general population.
Tunving [8] studied 524 young drug addicts treated
at hospital and followed these by keeping registers for
about 10 years. A total of 62 were found to have died of
drug-related deaths at an average age of 28 years; 19 of
them had committed suicide: male opiate addicts died
5.4 times, as often as expected. The males were exposed
to greater risk than the females. A critical period seems
to be at 26-28 years of age, a period when abuse of this
type seems to take its most compulsive form.
Studies on opiate abusers in maintenance treatment
have shown a higher mortality rate for those outside
treatment than for those in treatment [2, 7]. That was

also shown in a 15-year follow-up study of 188 people
with a history of intravenous opiate abuse. Of these, 32%
had died during the entire follow-up period [1]. Stable
abstinence from opiate abuse is associated with a lower
risk of premature death than in patients who continue
to use drugs [1]. In a 33-year follow-up study of 581
male heroin addicts admitted to the California Civil
Addict Program (CAP) during the years 1962-1964,
nearly one third had died during the follow-up period.
Nearly 20 percent of the deceased had died because of
homicide, suicide or an unintentional accident [4].
Many studies on mortality among drug abusers have
focused on opiate abusers in clinical settings. Few studies, by contrast, have focused on a more general cohort
of registered opiate abusers. In this study we were able
to follow a cohort of opiate abusers in relation to mor-
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tality and morbidity over a 37-year follow-up period.
Opiate abuse in combination with central stimulants
or alcohol was studied, too.
2. Aims
The main aim of the study was to analyse unintentional and intentional injuries in two large cohorts of
male and female opiate abusers longitudinally.
3. Material and Methods
3.1 The Case-ﬁnding Study
This study is based on two data sets: (1) A case-ﬁnding study of drug users in Stockholm in 1967 [8]. The
reporting sources were hospitals, prisons, the social
welfare committee, psychiatric hospitals and units and
other hospitals, penal services, the police, temperance
committees, schools, an injection mark survey at a
prison in Stockholm, and others. Altogether, 1,949
cases with drug use were identiﬁed, of which 98% were
Swedish citizens. Of these, 1,616 were intravenous
drug users.
In this study, we included 1,705 drug users (1,288
men and 417 women) who had no missing values on
personal identiﬁcations or other important variables.
Three hundred and seventy-four (287 men and 87
women) had only used opiates (Op). Four hundred
and forty-three (360 men and 83 women) had used both
opiates and central stimulants (Op+Cs) and 89 patients
opiates and alcohol (Op+Alc). In all, 477 of the opiate
users had died during the follow-up period.
3.2 Conscription study
(2) We also analysed data from the ‘conscription
study’, which included about 50,000 18-year-old young
men conscripted for military service in 1969-70 in the
whole of Sweden. The study has been described in
detail elsewhere [6].
The questions on drug use were: “Have you ever
tried drugs without the doctor’s prescription?” (yes/no);
“Which drugs have you used most frequently?” (cannabis, central stimulants, opiates and others); “Have
you also tried the following drugs?” (cannabis, central
stimulants, opiates and others); “Have you ever used
intravenous drugs?” (yes, once, several times /no).
3.3 Follow-up
The Case-ﬁnding Study implemented follow-up in
terms of mortality and cause of death, starting in 1997;
these patients had been identiﬁed in the Case-ﬁnding
Survey up to Dec 2003, or their date of death was
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recorded. Data about cause of death were linked with
the study cohort after permission from the Karolinska
Ethical Committee. The conscription study was followed up in terms of mortality, causes of death, and
inpatient care up to 2005.
All cases were linked with the national cause-ofdeath register to determine the date and cause of death,
using the national registration number. The Cause of
Death Register in Sweden covers all cases of death
throughout Sweden. The cause-of-death register is based
on death certiﬁcates. Deaths were classiﬁed into different groups according to the “Classiﬁcation of Causes of
Death in Swedish Statistics”, which is compiled from
the International Classiﬁcation of Diseases, Injuries, and
Causes of Death (ICD). ICD-8 was used for the period
1967-1986, ICD-9 was used for 1987-1996, and ICD-10
was used for 1997 onwards. On each certiﬁcate there is
one underlying cause of death and it is possible to add
contributing causes. For patients who die in hospital,
the death certiﬁcate is made by the physician in charge,
and for deaths not occurring in hospital, the physicianin
charge of the patient certiﬁes the cause of death. When
the cause of death is unclear, an autopsy is performed.
In undetermined deaths, there is always a forensic autopsy. If an autopsy is performed, the death certiﬁcate
is considered preliminary untilthe information gathered
from the autopsy is included, too. From 1973 to1995,
the frequency of autopsy for natural causes of death
was 86% in those aged 15 to 49 years, 68% in those
aged 50 to 69 years, and 45% in those who were 70 or
over, but the autopsy frequency then declined. For unnatural causes of death, the autopsy frequency was 90%
in those aged 15 to 49 years, 88% in those aged 50 to
69 years, and 53% in those who were 70 years or over
. The cause-of-death register covers more than 99%
of all deaths occurring in Sweden (Statistics Sweden
[Federal Agency for National Statistics], 1998).
3.4 Statistical Analyses
The Standard Mortality Ratio (SMR) was calculated
as the observed number ofdeaths divided by the expected
number of deaths, with 95% conﬁdence intervals. The
cohort was standardized according to age and gender.
We were, however, unable to standardize the female
Op+Alc users according to gender because of the small
size of this sample.
4. Results
In all three categories of opiate abuse (opiate abuse
alone, opiate abuse + central stimulants, opiate abuse
and alcohol) the female users were younger at baseline
and this was especially true for those who had used
opiates alone: 26.7 years for men and 22.1 years for
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women. Age at death was about 47-49 years in all these
three categories. Among opiate users, especially, the
women were younger than the men, 41.7 vs. 49 years
of age.
4.1 Causes of death
A high number of opiate abusers in all three categories (477 (58%) out of 817) had died during the
follow-up period, 1967 to 2003. We found that nearly
one third in each of the three categories had died of
an alcohol-related diagnoses, and nearly one ﬁfth of a
drug-related diagnosis. Nearly 40% of the female and
30% of the male opiate users had died of an alcoholrelated diagnosis.
When analyzing primary causes of deaths it was
found that, irrespective of drug use, the most common
cause of death was accidents (n=73), which mostly included transport accidents , homicide, injuries from falls.
Forty-nine people had committed suicide (24 persons
from intoxication, and 11 from smothering). Thirtyone had died of unclear suicide; of these, a majority, 21
(67.8%) had died of intoxication. A total of 64 (13%)
people had died because of intoxication.
Table 1 shows causes of deaths in different age categories at death: 15-34, 35-54 and 55+. Irrespective
of drug use (Op, Op+Cs and Op+Alc use), a common

cause of death among the youngest (15-34 years) was
accidents (41%), followed by suicide (18%).
A higher percentage of women than men died because
of suicide; while death because of an accident was more
frequent among men (16% vs 12 %).
Those who had been treated or died of an opiate-related diagnosis had much higher percentages, especially
for (any) accident, and for suicide (not shown in any
table). Table 2 shows that death because of accidents
was evident for 15% of the total opiate group followed
by suicide (10%) and undeterminde suicide (7%).
At conscription, 5,494 (about 11% ) had tried at least
one kind of drug, 3,320 (6%) cannabis, 674 (1%) central
stimulants, and 984 (2%) any opiate. One hundred
and seventy-two people had been treated or died during the follow-up period because of an opiate-related
diagnosis (not shown in table).
5. Discussion
The aim of the present study was to analyze unintentional and intentional injuries due to the abuse of
opiates. We found a high mortality in the Case-ﬁnding
Survey. Nearly 60% of the whole cohort had died during the long follow-up period.
An explanation for the high mortality in this cohort
may be the limited number of places available in the

Table 1. Suicides and accidents among 477 deaths cases (392 men and 85 women) identiﬁed as opiate users in 1967,
divided into men and women and different age categories. Follow-up 1967-2003

Causes
Unclear
suicides
Suicide
Accidents

15-34
(n=39)
%

Opiates
35-54
(n=105)
%

10 %

5%

3%

8%

18 %
41 %

12 %
11 %

3%
6%

21 %
35 %

55+
15-34
(n=66) (n=48)
%
%

OP+CS
35-54
(n=136)
%

OP+Alc *)
35-54
(n=32)
%

55+
(n=83)
%

15-34
(n=9)
%

55+
(n=15)
%

7%

8%

11 %

9%

20.0

12 %
17 %

1%
2%

33 %
11 %

16 %
13 %

7%

*) This group is a part of the two other groups ( Op or Op+Cs.)

Table 2. Suicides and accidents among 477 deaths in different categories of opiate abusers Follow-up 1967-2003 .
Numbers and percentages.

Causes of death
Undetermined suicides
Suicides
Accidents

Total
Opiate only

Total
Opiates + CS

Total *)
Opiates + Alcohol

(n=210)
11(5.2%)
22(10.5%)
31(14.8%)

(n=267)
20(7.5%)
27(10.1%)
42(15.7%)

(n=56)
7(12.5%)
8(14.3%)
6(10.7%)

Total
Opiate use only +
OP+CS
(n=477)
31(6.5%)
49(10.3%)
73(15.3%)

*) This group is a part of the other two groups (Op or Op+Cs.)
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Swedish methadone programme [3]. It was not until
1988 that the methadone programmes started to expand,
and the number of opiate abusers in maintenance treatment started to rise. In order to prevent an HIV-epidemic
among intravenous drug abusers, and especially among
intravenous opiate abusers, the Swedish National Board
of Health and Welfare decided to increase the number
of places available to patients.
The female opiate users died at a younger
age (about 43 years) than their male counterparts (48
years).
Suicide and accidents were the most common
cause of deaths in the youngest age category (15-34
years). A similar pattern was found in a 20-year follow-up study of 9,491 teenage addicts in relation to
mortality in the United Kingdom: it was found that,
of 301 deaths, 68.6% were due to an overdose or to
accidental poisoning [5]. The most common causes of
death among those aged 35-54 years were cirrhoses
and circulatory diseases, accidents and suicide.
The causes of deaths were quite similar among
men and women. However, death due to accidents was
more common among men than women – 16% and
12%, respectively.
In the conscription survey, a close association was
found between opiate abuse during the follow-up period,
and accident and suicide, compared with conscripts
with no use. One explanation for this strong association is that, as a rule, opiate abusers are burdened with
other risk factors such as psychiatric problems, early
behavioural risk factors and beneﬁt from few protective factors.
6. Conclusion
In this study, opiate abuse has been shown to be
associated with high mortality. The high incidence of
suicides and accidents was especially evident among
the youngest age category. These two causes of deaths
could have been prevented. This knowledge could make
an important contribution to the efforts being made to
prevent opiate abuse in society.

Role of funding source
This study was supported by Co-ordination of the
Swedish Drug Policy (2003:45).
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report in relation to the present study.
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Scientiﬁc Evidence and Practical Experience with MethadoneAssisted Withdrawal of Heroin-Dependent Pregnant Patients
Hendree Jones
Johns Hopkins University, School of Medicine,
Department of Psychiatry and Behavioral Sciences, Baltimore, MD, USA

Summary
Opioid dependence during pregnancy is a complex multi-faceted medical challenge that, if untreated, places the
mother and child at risk for life threatening consequences. While methadone maintenance is the accepted standard of care for opioid dependent patients who are pregnant, there are limited circumstances when this life saving
medication may not be an immediate option. Thus, this paper ﬁrst highlights the data supporting the current USA
clinical guidelines regarding medication-assisted withdrawal during pregnancy in opioid-dependent patients. Next,
the results of a retrospective study comparing the maternal and neonatal consequences of methadone-assisted
withdrawal to methadone maintenance in pregnant opioid-dependent patients are summarized. Given the generally
poorer maternal outcomes of the medication-assisted withdrawal patients, these data provide renewed and current
support for methadone-maintenance as the ﬁrst-line treatment approach for opioid-dependent pregnant women.
Key Words: Opioid Addiction; pregnancy; maternal outcomes; medication-assisted withdrawal; methadone
treatment

Opioid dependence during pregnancy represents
both a complex medical challenge and an opportunity
for the patient to initiate life fulﬁlling improvements.
Two modalities of treatment are commonly used in the
United States for approaching the treatment of pregnant
opioid addicted patients: the use of agonist therapy
(e.g., methadone) and the use of medically-assisted
withdrawal followed by an intense psychosocial treatment. The term medication-assisted withdrawal will be
used through out this paper and is deﬁned as the use of
a therapeutic medication, methadone, to take a patient
from an opioid-dependent state to a medication-free
state. Medication-assisted withdrawal is also known
as medically-assisted withdrawal or medication-supervised withdrawal. In contrast, tapering, for this paper, is
deﬁned as a slow methadone dose decrease following

a period of methadone stabilization. The term that will
not be used in this paper is detoxiﬁcation. This term is
avoided for several reasons. First, detoxiﬁcation can
be a stigmatizing term since it can be deﬁned as the
removal of a toxic substance from the body. Clearly,
in the case of decreasing the dose of methadone over
time in methadone stabilized patients, this life-saving
medication should not be viewed as a toxin. Second,
detoxiﬁcation can also be deﬁned as a biological process in which the liver employs enzyme pathways to
reduce the toxicity of compounds making them easier
for the body to excrete. As the focus of this paper is on
patients entering treatment to overcome their dependence on heroin, methadone-assisted withdrawal will
be the most frequent term employed.
For opioid-dependent pregnant patients, the ad-
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vantages of methadone maintenance, the standard of
treatment, over no treatment or medication-assisted
withdrawal followed by medication-free treatment
include: reductions in maternal non-prescribed opioid
use and subsequent fetal exposure, enhanced compliance with obstetrical care, and enhanced neonatal
outcomes (i.e., heavier birth weight [13]). Although
medication-assisted withdrawal is clearly less optimal
than methadone maintenance, there are occasions when
monitored withdrawal may be medically indicated [14].
These situations include refusal of any treatment unless
the patient is free of medication by the time of delivery,
[17] or the inability to receive agonist maintenance in
her community (due to long waiting lists for treatment
or the lack of a clinic) or receipt of a medical treatment
for which methadone is a contraindication. If medication-assisted withdrawal is initiated, further treatment
is imperative for maintaining and sustaining abstinence
from illicit opioids [3].
Current recommendations in the USA for medication-assisted withdrawal are based on descriptive data
and case studies [1, 18, 20] as well as on sound clinical experience and judgment. These recommendations
include withdrawing patients between 14 and 32 weeks
gestation in order to reduce the risks of miscarriage,
withdrawal-induced fetal stress and premature labor,
respectively [6]. If medication-assisted withdrawal is
unavoidable in the third trimester, weekly non-stress
testing is recommended to monitor fetal well-being
[10]. Speciﬁc methadone dosing recommendations
range from reducing the dose 2 mg to 2.5 mg every
7-10 days [2, 3] or 5 mg every two weeks [6]. More
rapid inpatient or outpatient withdrawal schedules have
recommended a reduction of 2-2.5 mg each day or >
10 mg/week, respectively [6, 11].
Although more recent reports with larger sample
sizes have reported that rates of spontaneous abortion
and premature delivery in this population were similar
to rates found in the general population, these results
should be interpreted with caution as they are based
on quite small sample sizes [15, 16]. The most striking conclusion from these studies is that the opioid
use relapse rates are (41%-96%) quite high in these
women, [15, 16] especially compared to the relapse
rate of 13% reported in a pregnant population who
were adequately maintained on methadone [9]. Not
surprisingly, this high rate of opioid relapse is similar
to that of a general patient population at one month
(65-80%) [4, 7] and six months (over 90%) following
medication-assisted withdrawal [19].
Given the gaps in the literature including the lack of
a systematic comparison between medication-assisted
withdrawal to a methadone maintenance control group,
this retrospective chart review attempted to address
three questions. Firstly, does methadone maintenance
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provide better maternal treatment and neonatal outcomes
compared to methadone-assisted withdrawal? Secondly,
do maternal and neonatal outcome differences exist
between groups receiving methadone maintenance and
groups ﬁrst receiving methadone-assisted withdrawal
and subsequently transferred to methadone maintenance? Thirdly, is the length of methadone-assisted
withdrawal related to maternal or neonatal outcome?
Answers to these questions may provide additional
evidence to treatment providers and policy makers to
determine the best treatment approaches for pregnant
opioid-dependent patients.
This retrospective record review was conducted using
the patients at the Center for Addiction and Pregnancy
(CAP), a comprehensive care setting for pregnant drug
addicted patients in Baltimore, Maryland. The full
methods and complete results have been published [12].
All data were abstracted from the respective maternal
and neonatal hospital charts of the patients. This study
was approved by the Johns Hopkins School of Medicine
Institutional Review Board.
For the medication-assisted withdrawal sample,
patients were selected from one of two regimens: A
three day methadone-assisted withdrawal consisting
in providing methadone 20 mg, 10 mg, and 10 mg on
days 1-3, respectively, or a 7-day methadone-assisted
withdrawal that began with methadone 40 mg (all
patients received 30 mg and an additional 10 mg was
available on the ﬁrst day), 30 mg, 25 mg, 20 mg, 15
mg, 10 mg and 5 mg per consecutive day from days
1-7, respectively. These patients were then compared to
medication-maintenance sample who received 30 mg
(with an additional 10 mg available on the ﬁrst day), 40
mg, 50 mg and 60 mg per consecutive day from days
1-4, respectively. Additional increases in 5 mg or 10
mg doses were provided based upon clinical indication.
Both methadone stabilization, and withdrawal were
completed on the residential unit of the CAP.
For this paper two primary outcome measures were
presented: 1) number of days in CAP treatment; and the
2) number of obstetrical visits. The secondary measures
presented for the mother included maternal urine toxicology at delivery (tested positive for opioids, cocaine,
barbiturates and/or benzodiazepines) and, for the three
groups in methadone treatment, total daily prescribed
methadone dose in milligrams at delivery. Secondary
outcomes for the neonate, included head circumference
and length in centimeters, weight in grams, Apgar 1
and 5 minute scores, number of days in the hospital,
gestational age at delivery and whether or not the neonate
was treated with medication for neonatal abstinence
syndrome (NAS). The analytic approach to the data is
available upon request to author, HE Jones.
As a whole, the total sample of 175 participants,
at treatment entry were, on average, in their 20’s, a
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mean of 20.3 weeks pregnant, predominantly Black
(86%), typically single, often with less than a high
school education, only occasionally employed, generally legally unencumbered, frequently multiparous
with an average of 1.3 previous substance addiction
treatment episodes.
Since the treatment variables were primary interest
in this study, and since some patients in both the 3 and
7-day methadone-assisted withdrawal regimens transferred to methadone maintenance later, it was necessary
to compare ﬁve deﬁned treatment groups: (1) patients
prescribed a 3-day methadone-assisted withdrawal who
received no additional methadone for the remainder
of their pregnancy (3-day withdrawal-only) (n=67);
(2) patients ﬁrst prescribed a 3-day methadone-assisted withdrawal who were subsequently prescribed
methadone-maintenance during their pregnancy (3-day
withdrawal + maintenance) (n=8); (3) patients prescribed a 7-day methadone-assisted withdrawal who
received no additional methadone for the remainder
of their pregnancy (7-day withdrawal-only) (n=28);
(4) patients ﬁrst prescribed a 7-day methadone-assisted withdrawal who were subsequently prescribed
methadone-maintenance during their pregnancy (7-day
withdrawal + maintenance) (n=20); or, (5) Patients who
were prescribed methadone-maintenance from treatment entry (maintenance) (n=52). The 3- and 7-day
methadone-assisted withdrawal + methadone groups
were included in the study, despite their relatively
small sizes, in order to examine the effects that initial
withdrawal and subsequent methadone maintenance
may have on maternal and neonatal outcomes, a question which has not been previously examined in the
literature. The maternal results are shown in table 1.
Three results are highlighted for maternal retention

in treatment. First, a comparison between the three
methadone-maintained groups and the two medication-assisted withdrawal only group was signiﬁcant,
χ2(1) = 134.8, p < .0001, R2 = .22. The comparison
between the 3-day medication-assisted withdrawal only
and the 7-day medication-assisted withdrawal only was
likewise signiﬁcant, χ2(1) = 14.8, p < .0001, R2 = .02.
In contrast, the three groups whose members at some
point entered methadone treatment were not different
from one another, χ2(2) = 2.8, p > .2.
The results for the number of obstetrical visits
closely paralleled the results for number of days in
CAP treatment, with the three methadone-maintained
groups attending obstetrical clinic on 8.3 (SE = 1.3)
occasions, on average, while the two medication-free
groups averaged only 2.3 (SE = .4) obstetrical visits,
χ2(1) = 84.6, p < .0001, R2 = .17.
Althoug none of the three planned contrasts were
signiﬁcant (all ps > .09) for the maternal urine test
results, all three methadone maintenance groups had
lowest rates of illicit drug use detected at delivery of the
ﬁve groups. The average doses of methadone received
at delivery were similar across the three methadone
maintenance groups.
No statistically signiﬁcant differences were noted
on the neonatal outcome measures of birth weight,
APGAR scores, requiring medication to treat neonatal
abstinence syndrome, length of hospital stay or estimated gestational age at delivery.
Taken together, these results support the ability of
methadone to serve as a strong, positive reinforcer for
facilitating treatment retention that can, in turn, lead
to more comprehensive medical treatment, mental
health, and social service care for patients thus creating an opportunity for improved health and well-being

Table 1. Effects of initial withdrawal and subsequent methadone maintenance on maternal outcomes
3-day
Methadoneassisted
withdrawal
Measure
Mean methadone
dose at delivery
Mean obstetrical
visits
Mean days retained
in treatment
n (%) urine
toxicology tests
positive for illicit
drugs

N=67

3-day
Methadoneassisted
withdrawal +
maintenance
N=8

7-day
Methadoneassisted
withdrawal
N=28

58.1

7-day
Methadoneassisted
withdrawal +
maintenance
N=20

Methadone
maintenance
N=52

54.8

61.9

2

6

4

10

10

14

104

30

95

122

53.0

33.3

57.14

15

23.1
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of mothers, children and potentially families. It is also
noteworthy that 41.6% of patients placed on 7-day
methadone-assisted withdrawal were transferred to
methadone-maintenance whereas only 10.6% of those
patients receiving 3 days of methadone-assisted withdrawal subsequently received methadone- maintenance.
Thus, the biggest beneﬁt of a longer methadone-assisted withdrawal period may be the opportunity to
help patients reconsider methadone treatment, the best
approach for their illness.
Clearly, length of time retained in treatment has been
reported to be associated with improved longer-term
treatment outcomes including drug abstinence improved
maternal child relationships and employment [5, 8]. The
dramatically shorter treatment retention in the methadone-assisted withdrawal groups and the impressive
length of retention in the methadone-maintained groups
provide the ﬁrst systematic comparison of these two
treatment modalities and afﬁrm the critical importance
of placing opioid-dependent patients on methadonemaintenance as part of a comprehensive treatment
program. These data also suggest that patients who at
ﬁrst demand medication-assisted withdrawal and are
later stabilized on methadone can have optimal maternal
and neonatal outcomes similar to the outcomes of those
patients who are consistently maintained on methadone
through out their pregnancy.
The fact that both methadone-assisted withdrawal
groups had rates of greater that 50% positive illicit
drug urine tests compared to 15-33% for the methadone-maintained groups further supports the need for
methadone maintenance to assist in reducing drug use
during pregnancy.
Although the initial birth outcomes did not show
statistically signiﬁcant differences between groups
of interest, what remains unknown are the potential
longer-term effects of the premature loss of patients
to treatment and the impact this loss may have both
on the mothers and their children. For example, patients lost to treatment during pregnancy rarely return
to a pediatric clinic which provides immunizations,
specialized care and developmental assessments and
interventions. These patients may also miss out on
other valuable aspects of comprehensive treatment.
Finally, the lack of observed differences in the present
planned comparison of methadone-maintenance versus
methadone-assisted withdrawal may be due to a lack
of statistical power to detect a relatively small effect
size. It could be argued that because the differences in
treatment outcome between methadone-maintenance
and methadone-assisted withdrawal are small, research
focused on examining the possibility of such differences is unnecessary. However, small’ effect sizes are
not necessarily inconsequential, as small differences
may reﬂect a profound, long-term impact that occurs
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infrequently – such as seen in low birth weight.
The limitations of this study include the retrospective
chart review design collected over many years and the
modest and unequal sample sizes of the groups transferring to methadone following methadone-assisted
withdrawal.
The current results suggest that, while all medication-assisted withdrawal can be conducted during any
pregnancy trimester without signiﬁcant obstetrical
or fetal consequences, this is not in the best interest
of the mother or child since, as a group, medicationfree patients had poorer maternal outcomes than did
methadone–maintained patients. These poorer maternal
outcomes may place the mother-child dyad at risk for
long-term negative consequences. Thus, methadonemaintenance should be strongly considered as the
primary treatment approach for opioid-dependent
pregnant women.
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Summary
There are several reports suggesting that opioid compounds may inﬂuence the immune response. Studies carried
out in experimental animals and in humans have shown that both innate and acquired immunity are signiﬁcantly
affected by opioids. From a molecular viewpoint, opioids behave like cytokines, modulating the immune response
by interacting with their receptors both in the central nervous system and in the periphery. One of the main features
of opioid-mediated modulation of the immune function is the development of immunosuppression, which has been
documented in injecting heroin abusers. Over the last few years, however, evidence has been provided to suggest
that various opioid drugs may have distinctive effects on the immune function. Data obtained from animal studies
have demonstrated, for instance, that long-acting opioids, such as methadone and buprenorphine, are devoid of
any intrinsic immunosuppressive activity. In this connection, the hypothesis, which was ﬁrst put forward some
years ago, that the normalization of altered cellular immunity can, in injecting heroin abusers, be achieved through
long-term methadone or buprenorphine treatment, has been positively re-evaluated in recent times. Our group has
recently investigated the immune response in heroin-addicted patients currently under methadone or buprenorphine
maintenance treatment, comparing them with untreated heroin addicts and healthy controls. In agreement with the
data obtained by other groups, our study has provided evidence conﬁrming the ‘immunoprotective’ effect of longacting opioid drugs. From a pathophysiological viewpoint, the ability of opioids to modulate the immune function
may have some bearing on the development of the infectious diseases that are often associated with drug abuse.
The high percentage of infections among injecting drug users is partly related to injection methods and life-style
practices, but it is now accepted that heroin-induced immunosuppression may contribute as a co-factor in the
contraction of several microbial and viral infections, such as Hepatitis C virus (HCV) infection. Conversely, in
view of the ‘immunoprotective’ action of some opioids, such as buprenorphine, it has now been proposed that the
administration of these latter compounds may improve the outcome of chronic HCV virus infections.
Key Words: Opioid Therapy; Immune Function; Retention, Heroin Addicted Patients.

Opioid drugs are potent analgesic compounds, but
they carry a potential risk of inducing several adverse
effects, such as physical dependence, and, as has been
recently suggested, of altering the immune function
(1,2,3). One of the ﬁrst demonstrations indicating that

activation of opioid receptors within the central nervous
system was able to modulate the peripheral immune
system was presented by Shavit and colleagues about
ten years ago (4). Since then, several studies, carried
out both in experimental animals and in humans, have
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shown that innate and acquired immunity are both signiﬁcantly affected by opioids (5,6,7). In particular, it is
now widely acknowledged that drugs of abuse, such as
morphine and heroin, have a signiﬁcant negative effect
on the immune system (2).
When considering the impact of opioids on the immune system, however, a distinction must be drawn
between the physiological role exerted by endogenous
opioids, such as beta-endorphine, met-enkephalin
and dynorphine, and the effect of exogenous opioids,
whether they are taken for therapeutic purposes, such
as methadone and buprenorphine, or as drugs of abuse,
such as heroin and morphine. The balance between
T-helper 1 cells (Th1), which are linked with cellular
immune responses and tissue injury, and T-helper 2 cells
(Th2), which are responsible for humoral responses and
allergy, is normally needed for a correct homeostasis of
the immune system (8,9). Endogenous opioids seem to
have a physiological role in modulating the Th1/Th2
balance, by reducing Th1 and enhancing Th2 representative cytokines. Exogenous opioids, on the other hand,
seem to display various different modulatory proﬁles
on the immune function, according to the drug considered. In this connection, evidence has been provided
to show that, while morphine and heroin are liable to
attenuate the immune response, long-acting opioids that
are used in withdrawal treatment, such as methadone
and buprenorphine, are devoid of any immunosuppressive activity. In experimental animals, morphine,
but not buprenorphine, has been shown to induce alterations of immunological parameters, including, for
instance, decreased natural killer (NK) cell cytolytic
activity and blood lymphocyte proliferation responses
to mitogen. In particular, the injection of morphine in
the periaqueductal gray (PAG) rat, dose-dependently
suppressed T cell proliferation induced by the mitogen
agent, concanavalin A, and inﬂuenced splenic NK cell
cytotoxic activity (10). However, the administration of
buprenorphine in the same brain region was unable to
inﬂuence either parameter. In the same way, morphine
and buprenorphine appear to show different behaviours
in their modulation of the macrophage function. So too,
morphine, but not buprenorphine, negatively modulated
nitric oxide and tumor necrosis factor alpha (TNF-α)
production, as well as the phagocytosis of candida
albicans (10).
The possible mechanism(s) of morphine-mediated
immunosuppression may derive from the drug’s ability
to regulate the immune system either directly, by activating mu opioid receptors located on immune cells, or
through an indirect central pathway, by activating mu
opioid receptors in the central nervous system (CNS)
(3). The signiﬁcant fall in NK cell activity observed
after administering morphine directly into the right
lateral ventricle of the rat was blocked by the central
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administration of the opioid antagonist, naltrexone, suggesting that the opioid agonist suppressed the NK cell
function primarily through opioid receptors located in
the CNS (11). In addition, the suppression of mitogeninduced whole blood lymphocyte proliferation in rats
was demonstrated when morphine was present, but not
in the case of its analogue, N-methyl-morphine, which
does not readily cross the blood-brain barrier (11).
Another mechanism underlying the opioid-mediated
modulation of the immune system is revealed by the
ability of these compounds to inﬂuence immunocompetent cell production, as shown by the dose-dependent
reduction of T- and B-lymphocyte, NK and monocyte/macrophage numbers observed in the presence
of morphine (2).
Opioids may also inﬂuence the immune function
through the activation of the descending pathways of the
hypothalamus-pituitary axis (HPA) and the sympathetic
nervous system (12). Activation of the HPA axis elicits
the production of immunosuppressive glucocorticoids
in the periphery, while activation of the sympathetic
nervous system induces the release of epinephrine, norepinephrine and dopamine from the adrenal medulla, as
well as from sympathetic nerve terminals innervating
primary and secondary lymphoid organs (13-14). Norepinephrine and glucocorticoids both act as negative
modulators of the immune function by acting on leukocytes. The ability of a centrally administered acute
dose of morphine to inhibit lymphocyte proliferation,
or otherwise NK cell activity, appears to be primarily
mediated by the sympathetic nervous system, whereas a
more prolonged exposure to opioids alters the immune
system predominantly by activating the HPA axis.
A further variety of changes induced by chronic
exposure to opioids have been observed in the human immune system by means of studies carried out
in heroin addicts and in heroin withdrawal subjects.
Gavitrapong and colleagues documented a decrease
in the immune system function both of heroin addicts
and of subjects undergoing a short period of heroin
withdrawal (lasting between 15 to 21 days and 6 to
24 months). Longer withdrawal periods, lasting over
two years, were, however, associated with a gradual
return of some immunological parameters, such as the
CD4/CD8 ratio and the absolute numbers of the NK
cell count, to normal levels (15).
In agreement with the data obtained in experimental
animals, clinical studies appear to indicate that not all
opioid agonists share the same immunosuppressive
properties (3). The hypothesis that signiﬁcant abnormalities of cellular immunity in heroin abusers can be
normalized by switching to a long-term methadone
treatment was formulated many years ago (16,17).
More recently, additional studies have been addressed
to evaluating whether the strengthening of the immune
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response observed with long-acting opioid drugs was
dependent on the drug proﬁle or, rather, on life-style
changes associated with maintenance treatment. Randomized clinical trials have shown that both methadone
and buprenorphine are able to activate the immune
system, even when this had previously been inhibited
in heroin-addicted individuals, by increasing cytokine
concentrations (18,19). Accordingly, alterations in the
production of various cytokines, such as those observed
in heroin addicts, were partly or completely rectiﬁed
in patients maintained on methadone (20). Recently,
our group has investigated the immune system function in former heroin-addicted patients in maintenance
therapy with methadone and buprenorphine for at least
six months, by comparing them both with untreated
heroin addicts who are still injecting heroin, and with
healthy controls (21). The proliferation rate of peripheral
blood monocytes induced by phytohemoaglutinin in
untreated heroin addicts was signiﬁcantly lower than
that observed in patients treated with methadone and
buprenorphine. Besides this, alterations in the Th1/Th2
balance and reduced levels of IL-4, TNF-α, interferon -γ
were documented in untreated heroin-addicted subjects
with respect to buprenorphine- and methadone-treated
patients. A possible limitation of this kind of study is
attributable to signiﬁcant socio-demographic variations between different groups. In our study, however,
no signiﬁcant differences in terms of extent of heroin
exposure, previous treatment programmes, employment status, highest school grade completed, quality
of interpersonal relationships, marital status, legal
problems and stressful events were found among the
different groups studied. Thus, while the role of small
changes in life-style cannot be excluded, they probably
made only a minor contribution to the normalization
of the immune system.
Similarly to what has been observed in preclinical
studies, the neuroendocrine function may signiﬁcantly
change in individuals receiving short-acting opioid
drugs on a chronic basis. Indeed, a signiﬁcant alteration
of the endogenous opioid system and stress responsiveness has been observed in heroin addicts (22,23,24).
Treatment with long-acting opioids normalizes changes
in the HPA axis induced by heroin abuse (25,26). The
administration of buprenorphine is followed by the
development of appropriate responses to both the
adrenocorticotropic hormone and cortisol, as well as
by the normalization of HPA axis reactivity in response
to experimental stress (27). These effects could play an
additional role in the improvement of the altered immune
function observed in heroin-addicted patients. A recent
study was carried out in rats to evaluate the ability of
buprenorphine to prevent the effects of experimental
surgery on HPA activation, by the group of Paola Sacerdote. Surgical stress// is associated with increased

corticosterone levels, decreased NK cell activity and
the enhancement of tumour metastasis. Among the
various opioids studied, only buprenorphine was able
to prevent neuroendocrine and immune system changes
and lessen the increase in tumor metastasis induced by
surgical stress (28).
From a pathophysiological viewpoint, the ability of
heroin to induce immunosuppression may have some
bearing on the higher rates of infectious diseases, such
as hepatitis C and AIDS, that are observed in heroin
addicts, although the high percentage of infections
among injecting drug users is probably related to drug
injection procedures and life-style practices (29,30). In
this connection, one interesting issue is the relationship
between the ability of long-acting opioids to restore
the immune system, and the development of chronic
hepatitis C virus infection. Hepatitis C virus is widely
present among drug users. In this pathological condition
cellular immune mechanisms, including the activation
of T cell responses, take part in virus eradication in the
liver, lymphatic organs and peripheral blood. Long-acting opioids seem to //improve / ameliorate// the outcome
of the viral infection, as suggested by the ability of
methadone to signiﬁcantly reduce the relapse rate in
patients undergoing interferon and ribavirin treatment
(31).
In conclusion, several different studies have conﬁrmed that long-acting opioid drugs, such as methadone
and buprenorphine, are able to progressively restore
the immune function; this may partly depend on their
ability to restore the HPA axis function. Alternatively,
the ‘immunoprotective” effect of both drugs may
depend on a constant, and long-lasting activation of
opioid receptors both in the central nervous system
and on leukocytes. Further investigations are, however,
needed to deﬁnitively assess the relationship between
long-acting opioid drugs and the immune system, and
to elucidate the brain-immune system communication
pathways.
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Major Policy and Clinical Developments in the Use
of Methadone and Buprenorphine Treatment in the U.S.
Mark W. Parrino
American Association for the Treatment of Opioid Dependence - AATOD

TO THE EDITOR: One of the most signiﬁcant
and recent trends over the past eight years, involving
the use of methadone in the United States, has been
the prescription of methadone to treat chronic pain in
private medical practice settings. This phenomenon
continues to have a profound effect on treating pain
management but also a negative effect on the public’s
perception concerning the safe use of methadone to treat
chronic opioid addiction. The IMS Health Prescription
Audit has been tracking the number of prescriptions
dispensed for methadone for pain in the United States.
Approximately 500,000 prescriptions for methadone
were written for pain management patients in 1998 and
this has increased to more than 4 million prescriptions
written to treat pain in 2006. This does not include the
use of this medication to treat chronic opioid addiction in the nation’s network of 1,203 opioid treatment
programs (OTPs), which treat 260,000 patients on any
given day.
There have been increases in the number of prescriptions for other opioids as well, including hydrocodone
and oxycodone medications in addition to methadone.
Compared to the increases in hydrocodone and oxycodone, methadone has increased to a lesser degree when
compared to the larger landscape of using such Schedule
II prescription opioids for pain management.

There has been an increase in emergency room visits
with regard to the prescription of methadone for pain,
which has increased past 50,000 visits in 2005.
There have been more calls to US-based Poison
Control Centers, increasing from approximately 2,000
calls in 2002 to more than 3,000 calls in 2005. Methadone has also been an increasing factor in reports of
poisoning deaths in the United States as well.
The most alarming data to emerge from this increased
use of methadone for pain has also been reported by
the American Association of Poison Control Centers
based on its data for 2005. Methadone ranks the highest compared to hydrocodone and oxycodone products
in addition to morphine, when evaluating the ratio of
deaths per 100 exposure. Methadone accounts for 1.8
deaths per 100 people exposed to the medication.
Methadone has also increased as an expression of the
percent of all reported poisoning deaths for the Center
for Disease Control and Prevention (CDCP) rising from
4% in 1999 to approximately 13% in 2004.
This alarming increase in emergency room visits,
increasing calls to Poison Control centers and increasing
numbers of deaths reported by coroners and medical
examiners has prompted more media reports of these
deaths through print media and television journalism
in addition to government reports.
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It has prompted a new group of “advocates” to call for
the safer use of methadone in pain management settings,
which has also unfortunately been linked to proposed
increases in the regulation of methadone programs in
different states, in spite of the fact that such deaths are
not connected to OTP patient practices.
The Drug Abuse Treatment Act (DATA) was passed
by Congress in 2000 and allowed physicians in the
United States, for the ﬁrst time in more than 80 years,
to use federally approved opioids to treat chronic opioid
addiction in their private medical practice settings.
There has been a consistent rise in the distribution
of buprenorphine through pharmacies based on the
Drug Enforcement Administration ARCOS data. The
increase has been quite remarkable with 10 million units
of buprenorphine being used to treat chronic opioid
addiction in 2004 to more than 50 million units of the
medication being used in 2007.
There has also been an increasing use of
buprenorphine to treat chronic opioid addiction in the
nation’s opioid treatment programs, increasing from
approximately 23,000 units in 2003 to approximately
450,000 units in 2007.
This use of buprenorphine in OTPs would have
been more signiﬁcant had federal regulations changed
to permit the use of this valuable medication in the
OTP setting as it had in the private medical practice
setting.
The original Congressional legislation, as referenced
above (DATA 2000), approved the use of this medication in private medical practice settings but did not
include opioid treatment programs as well. Separate
regulations, which govern OTPs, have existed since
1974 and limit how buprenorphine can be used in opioid
treatment programs.
As of September 30, 2007, the Substance Abuse and
Mental Health Services Administration (SAMHSA)
through the Center for Substance Abuse Treatment
(CSAT) has certiﬁed almost 12,000 physicians to use
buprenorphine in their ofﬁce-based treatment practices.
This is double in number when compared to similar
data in 2005.
Each physician, who is approved by the federal
agencies, must participate in an 8-hour training course
by one of the federally approved courses, such as the
American Society of Addiction Medicine (ASAM) or the
American Academy of Addiction Psychiatry (AAAP)
as an example of such approved entities.
A great deal has been learned about the specialties
reported through such physicians. According to a federal
survey conducted by SAMHSA, approximately 56% of
the physicians involved in using buprenorphine to treat
chronic opioid addiction in the United States are part of
a non-addiction specialty. Approximately 25% of such
participating physicians have specialties in addiction
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medicine and approximately 14% have a specialty in
addiction psychiatry. The federal government has also
found through its surveys that approximately 43% of the
participating physicians have had no prior experience
in providing medication-assisted treatment.
We have also learned a great deal about the characteristics of patients, who are treated through buprenorphine
treatment and the aforementioned federally approved
waiver program. Approximately 60% of the patients,
who are being treated in private medical practice with
buprenorphine, are new to medication-assisted treatment. Less than 20% of the patients being treated in
such physician practice settings have transitioned
from methadone treatment programs. These patients
are predominantly white, younger and employed with
fewer comorbidities.
Through similar studies at the federal level, it has
also been determined that the majority of patients, approximately 40%, have approximately two visits with
the physician during the ﬁrst 30 days of treatment.
While the use of buprenorphine to treat chronic
opioid addiction has been a great success in the United
States, especially in having more patients enter treatment for their addiction, there are concerns about the
limited use of this medication through the nation’s
network of opioid treatment programs based on tight
regulatory control. It is anticipated that these controls
will be lifted in the coming year so that patients will
also be able to gain access to such treatment services
as part of the comprehensive opioid treatment program
experience.
It is anticipated that the expanding use of such
medications to treat chronic opioid addiction will
generally lead to an improved public perception about
the legitimate use of such medications to treat chronic
opioid addiction a part of the public health initiative.
AATOD will continue to work with its partners in addiction medicine and the federal government to advance
this policy.
Major new legislation has recently passed in the
United States, which will provide access to patients
in need of addiction treatment services through better
insurance coverage. This may have a profound effect on
increasing access to care but it is too soon to determine
how insurance companies will react.
In summary, we are on the verge of increasing access
to treatment for chronic opioid addiction in the United
States, but it is critically important that the public be
properly educated about the value of treating opioid
addiction for its citizens to beneﬁt families and the
surrounding communities. When all is said and done,
the one thing that ties one civilization to the next and
one nation to the next is the desire that our citizens, our
families and the people we care for get access to the
best addiction treatment services available.
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