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Background: Opioid maintenance treatment (OMT) with methadone and more recently buprenorphine is an
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Introduction

In 2015 it was estimated globally, that approximately 15.6 million people injected
drugs (1). Opioid dependence has been found to contribute the most to the global
burden of disease, due to premature death and disability, of all illicit substances
included (2). The European Monitoring Centre for Drugs and Drug Addiction
estimated that there were around 1.3 million high-risk opioid users within the
European Union and that heroin was the most commonly used opioid (3). Opioid
maintenance treatment (OMT) with methadone or buprenorphine has strong
evidence for the treatment of opioid dependence (4). At the same time, in many
countries potential patients still do not receive such treatment, illustrating the
importance of finding new ways linking these individuals to treatment for opioid
dependence. A needle exchange program (NEP) is one setting that has been
suggested as a potential conduit to treatment for drug dependence (5). In this thesis
we evaluated a model of referral from a NEP to OMT. The clinical course, with
respect to specific outcome measures, was then evaluated for the subjects starting
OMT.

Background

History

Heroin was originally synthetized in 1874 and in 1898 marketed as cough
suppressant. Quite early on, there were reports of heroin dependence and a ban for
prescribing was introduced in the US in 1924 (6). Common routes of administration
are intranasal, smoking or intravenous and the latter results in higher plasma peak
levels (7). Early reports illustrate the clinical course of heroin dependence prior to
methadone maintenance treatment with high relapse rates. In 1943, Pescor reported
from a 6-month to 6-year follow-up of 4,766 individuals released from Lexington
Addiction Research Center, Kentucky. Out of the released individuals, only 13.5%
remained abstinent at follow-up, 7% were dead and the rest relapsed or were lost at
follow-up (8). Another report described relapse rates for 1,881 patients released
from Public Health Service Hospital at Lexington in the early 1950s who were
referred to a New York City follow-up team. The follow-up was between 1-4.5 years
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and the authors concluded that more than 90% of the patients relapsed within 6
months after discharge from hospital (9).

Opioid dependence

The risk of developing opioid dependence is due to an interaction between genetic
influences, social factors and the pharmacological properties of heroin itself. The
chemical composition of heroin is diacetylmorphine which due to its lipophilicity
passes the blood-brain barrier considerably faster than morphine (10). Heroin has a
short half-life of approximately 3 minutes and is then rapidly followed by formation
of morphine with a half-life reported to be between 110-280 minutes (7). Heroin
has, mainly through activation of opioid receptors, analgesic and depressive effects.
The abuse potential is related to the euphoric effects in part explained by heroin’s
pharmacological properties with rapid uptake in the brain and its short half-life (11),
pharmacological effects which probably at least to some extent explain why people
who use heroin often proceed to intravenous administration.

Genetics also influence the vulnerability for developing dependence. In a family
study, Merikangas et al. reported an up to 8-fold increase in risk to develop drug use
disorders if having a family history of drug use disorder (12). In a study of over
3,000 male twins, Tsuang et al. reported that the genetic influence for the
vulnerability of heroin abuse was higher than any other substance apart from
alcohol, and was estimated to 54% of the total variance (13, 14).

Repeated intake of heroin results in increased tolerance and a potential withdrawal
reaction if the intake stops. This usually results in continued substance use to avoid
withdrawal. What usually started with positive reinforcement is later driven by
negative reinforcement and the result is a chronic relapsing condition (15, 16).

The natural development of heroin dependence is usually characterized by a chronic
course with periods of relapses with drug use interchanged by incarceration,
hospitalization or treatment (17, 18).

Mortality

The mortality rates for people with heroin dependence are increased, the most
common cause of death being overdose. The risk is higher after a period of
abstinence due to diminished tolerance, or being out-of-treatment. Concomitant use
of alcohol and benzodiazepines has been reported to contribute to increased risk of
fatal overdose (19, 20). Other reported causes are acquired infections, including
hepatitis and human immunodeficiency virus (HIV), but also suicide and increased
exposure to violence (21). The increased mortality risk has been estimated to be
between 13-63 times compared to the general population (21, 22).
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A recent review and meta-analysis concluded that retention in methadone treatment
was associated with reduced mortality due to both overdoses and other causes. The
induction phase of methadone treatment and time closely after leaving treatment
were however associated with an increased mortality risk (23).

Psychiatric comorbidity

In large epidemiological studies, lifetime substance use disorders and co-occurring
psychiatric comorbidities have been estimated to between 30-60%, the most
common psychiatric comorbidity being mood disorders, anxiety disorders and
personality disorders (24-27). Reports regarding opioid dependence have shown
even higher association with psychiatric comorbidity with between 44-86% of the
subjects reporting lifetime psychiatric disorders, with major depressive disorder
(MDD) being the most common disorder and antisocial personality disorder (APD)
being the most common axis-1I disorder (28).

Female gender has been associated with higher rates of mood and anxiety disorders
and more severe mental health problems, while APD has been reported to be more
common in men (29-31).

When looking at clinical samples, however, it is sometimes difficult to compare
reports from different authors since some are conducted among opioid-using
individuals and some in stable patients in opioid maintenance treatment (OMT).
Different methods and instruments are used and organic psychiatric symptoms due
to drug use can sometimes affect incidence and result in lower incidence rates after
entering treatment (32, 33).

Brooner et al. reported that 47% of a sample of 719 individuals seeking treatment
(OMT) had documented psychiatric comorbidity. The two most common diagnoses
were APD (25.1%) and MDD (15.8%) (34). Studies from other treatment-seeking
samples report even higher rates of comorbid non-substance use diagnoses, with up
to over 70% reporting co-occurring axis-I diagnoses (MDD being the most
common) and up to 65% reporting co-occurring axis-II diagnoses (APD being most
common) (35-38).

In a sample from a needle exchange program (NEP) in Baltimore, Kidorf et al. found
that 56% reported a lifetime non-substance use axis-I diagnosis or APD. Thirty-
seven percent where diagnosed with APD and mood disorders were the most
common axis-I diagnoses (39). Brienza et al. compared a sample of NEP
participants with stable OMT patients with regard to rates of depression, and found
significantly higher rates in the NEP sample (53.6% vs. 42.2%) (40). Psychiatric
comorbidity, especially with both an axis-I disorder and APD, has been reported to
be associated with greater substance use severity and elevated HIV risk in NEP
participants (41).
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The severity of psychological distress, above actual psychiatric diagnoses, seems
sometimes to be associated with worse clinical course regarding certain clinical
outcomes, for example psychological distress, criminality, substance use and
treatment compliance (36, 42-46). However, when looking more specifically at
OMT and outcomes like retention and opioid use, most studies do not report an
association with psychiatric comorbidity (45-48).

Polysubstance use

Polysubstance use among individuals with heroin dependence is common (49) and
associated with both psychiatric comorbidity (50, 51) and a higher HIV risk
behavior (52). In some areas cocaine is reported to be the most common substance
use disorder, followed by alcohol and cannabis (34). However, in the southern part
of Sweden, the setting of the present study, cocaine is still not a commonly used
substance among individuals with opioid dependence.

In a Swedish outpatient sample, cannabis and benzodiazepines were reported to be
the most common co-used substances apart from opioids (53), and benzodiazepine
use was also associated with dropout from treatment (54). When it comes especially
to alcohol and benzodiazepine use, there is an increased risk for fatal and non-fatal
opioid overdose (20). In individuals with opioid use disorder, alcohol use disorder
has also been associated to an elevated risk of liver-related death (55). In individuals
receiving OMT, alcohol use disorder has also been associated with greater risk for
illicit drug use and early treatment termination (56). Cannabis use has not been
associated with retention or use of heroin in OMT (57).

Among treatment-seeking opioid-dependent individuals or patients in OMT,
between 46-77% report non-medical use of benzodiazepines (53, 54, 58, 59). This
use in OMT has been associated with a higher degree of anxiety and depression but
in these studies it has not been possible to assess whether this was due to a higher
degree of psychiatric comorbidity or to the effect of benzodiazepine use itself (60,
61). Polysubstance-using individuals have also reported use of benzodiazepines for
treating psychiatric symptoms due to withdrawal from alcohol or other drugs. It has
also been reported that individuals in OMT sometimes use benzodiazepines to reach
an intoxication effect in combination with methadone (58, 62-64).

Individuals in OMT, who continue to use benzodiazepines to a higher degree, report
more social problems with homelessness and criminality, a higher degree of
psychiatric symptoms, overdoses, risky injection behavior and use of other
substances (60, 65). When looking at retention in treatment the results have been
more mixed (54, 58, 59, 66). Benzodiazepines potentiate the sedative and
respiratory depressant effect of opioids and have been reported in up to 80% of
methadone- and buprenorphine-related deaths (58, 59).

14



Notably the misuse of other sedative substances such as pregabalin and zopiclone
have been reported in individuals with opioid dependence and may be related to
increased mortality (53, 67-72).

Quality of life

Apart from more traditional measures of treatment outcome such as abstinence from
opioids or retention in treatment, some authors have called for the use of
measurements of quality of life (QoL) or health-related quality of life (HRQoL) (73-
75). Some authors advocate the use of QoL which they see as a more holistic
assessment (75-77), others favour the use of HRQoL instruments and the
possibilities for making cost-effectiveness analyses by calculating quality-adjusted
life years (QUALYs)(78).

Several studies have reported that treatment-seeking individuals with opioid
dependence report lower HRQoL when compared to the general population (79-82).
Reported mental health scores are usually lower than for physical health (75).
Enrolment and retention in OMT have repeatedly been shown to improve HRQoL
scores (80, 83-90).

Factors that have been reported to be associated with lower HRQoL among
individuals with opioid dependence have been female gender (79, 91, 92), higher
age (93-95), comorbidity (psychiatric and/or physical) (85, 94, 96-102), and
continued substance use (98). Improved HRQoL among individuals with opioid
dependence have been associated with social support (103), housing conditions
(101, 104), and decreased substance use (101).

Criminality

Out-of-treatment opioid-dependent individuals have been reported to more
frequently commit crimes when compared to those being in treatment (105). OMT
has been reported to reduce criminality (106, 107). Forced withdrawal from OMT
upon incarcerated has been associated with a negative clinical course post-release,
compared to continued OMT (108). It has also been reported that prisons can be a
recruiting ground for opioid-dependent individuals and that OMT induction pre-
release results in a higher treatment initiation and retention post-release (109).

Opioid maintenance treatment

Until the 1960s there were no long-term pharmacological treatment for opioid
dependence beyond withdrawal treatment. At that time methadone was evaluated as
a pharmacotherapy for heroin dependence at the Rockefeller University in New
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York (110). In the 1980s, trials were done with buprenorphine as an option to
methadone for the treatment of heroin dependence, and it was starting to be used on
a larger scale in the 1990s (111). In the last 15 years, heroin has in some countries
emerged as a treatment option for patients seen as refractory to standard treatment
(112).

Methadone

Methadone is a mu opioid receptor agonist. It is rapidly absorbed after oral intake
and has a high bioavailability. There is variability depending on individual factors
but peak levels are on average seen 2-4 hours after oral intake and methadone has a
long half-life which allows for once-a-day dosing (113-115).

In the early studies methadone was demonstrated to relieve patients of symptoms of
withdrawal and craving for heroin. Increased tolerance due to adequate dosing of
methadone was also demonstrated to result in a “narcotic blockade” or cross-
tolerance resulting in patients becoming refractory to euphoric effects of heroin.
These effect enabled patients to focus on social rehabilitation (116).

A follow-up of 17,500 patients admitted to methadone treatment in New York 1964-
1971 reported high retention rates, increased employment and diminished
criminality rates (117).

Results from the first double-blind comparison of methadone to placebo were
reported by Newman in 1979. One hundred volunteers with heroin dependence were
admitted to a hospital ward and stabilized on 60 mg of methadone. They were then
randomized to two groups, one receiving continued treatment with methadone (on
average 97 mg/day). The other group had their methadone dose reduced by 1 mg/day
and eventually switched to placebo. After 8 months, 76% of the individuals
receiving methadone were still in treatment, compared to only 10% of the controls
(118).

There is now strong evidence for methadone’s efficacy to retain people in treatment
and to reduce their use of heroin (119). Methadone has also been shown to be
superior to buprenorphine regarding retention in treatment (4).

Apart from effects on mortality (23) other effects reported in trials with methadone
maintenance treatment have been reduced criminality (106, 107, 117, 120), reduced
injection use and needle sharing (121) and reduced risk for HIV (122) and hepatitis
C (123).
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Buprenorphine

In contrast to methadone, buprenorphine is a partial agonist at the mu opioid
receptor (124, 125). Buprenorphine was initially developed in the 1970s as an
analgesic and its potential as a drug for opioid dependence was soon realized (126).
Like methadone, buprenorphine has a long half-life, which makes once-a-day
dosing possible, and a ceiling effect due to being a partial agonist, with safety
implications since it reduces the risk for intoxications (127). Later, a combination
product with buprenorphine-naloxone was developed to limit the risk for
intravenous use by opioid-dependent individuals (128).

The first report of clinical use of buprenorphine for heroin dependence appeared in
1985 by Marc Reisinger, who concluded that buprenorphine was a promising
alternative to the available treatments at that time, and encouraged further research
(111).

The results from the first RCT were reported in 1992, when Johnson et al. concluded
that 8 mg of buprenorphine were as effective as 60 mg of methadone (129). This
has been followed by several RCTs, and a Cochrane review in 2014 concluded that
buprenorphine was more effective than placebo at retaining patients in treatment
and suppressing illicit opioid use. Buprenorphine was found to be equal to
methadone with respect to suppressing illicit opioid use but inferior with respect to
retention in treatment (4).

Levo-Alpha-Acetylmetadol (LAAM)

LAAM was approved for the treatment of opioid dependence by the Food and Drug
Administration (FDA) in 1993. Its long half-life made alternate-day dosing possible.
LAAM has been found to be comparable to methadone at retaining patients in
treatment, and more effective at suppressing illicit opioid use (130, 131). Due to
reported adverse events with cardiac arrhythmias (132), FDA and the European
Agency for the Evaluation of Medicinal Products called for a removal of LAAM as
first-line drug for opioid dependence (131).

Heroin

A Cochrane review from 2011 concluded that for treatment-refractory individuals,
heroin alongside methadone increased retention in treatment, reduced intake of
illicit substances and increase social functioning. Results from some included
studies also reported reduced criminality (133). Due to an increase in reported
adverse events, the authors recommended heroin treatment to be offered only to
people who had failed regular maintenance treatment, and that it should only be
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given in clinical settings that could ensure proper supervision and safety. Similar
conclusions were made in a later review and meta-analysis by Strang et al. (112).

Needle exchange program

Needle exchange programs (NEPs) were established in many countries in the 1980s,
mainly as a measure to prevent transmission of blood-borne infections among
people who inject drugs (PWID). The first NEP was started in Amsterdam as a
response to an outbreak of hepatitis B, and as a reaction to the HIV epidemic NEPs
were started in many countries all over the world. In 2007, there were estimated to
be between 11 and roughly 21 million PWIDs around the world, and intravenous
drug use was important regarding transmission of HIV (134). In 2009 it was
estimated that NEPs had been established in 82 countries, but that coverage varied
substantially both regionally and nationally. The highest needle distribution was
noted in the Australasia region and the lowest in sub-Saharan Africa (135). The
services offered also vary from providing sterile injection equipment to offering
more comprehensive services as well as other harm reduction interventions and
health care.

In Sweden, two NEPs were established in Lund and Malmo in the 1980s but it was
not until 2006 that a Swedish legislation was passed that allowed other regions to
establish NEPs. The legislation also stated that apart from providing sterile injection
equipment the programs should provide interventions with the aim of having the
individual accept care and treatment.

When it comes to efficiency, several evaluations have been made of the impact of
NEP for preventing HIV and HCV, and this has been described to be methodically
difficult (136). There is however evidence supporting the effect of reducing
injection risk behavior, which is a known risk factor for skin and soft tissue
infections (137, 138). Sharing needles have also been estimated as the largest risk
factor for infection with HIV or HCV among PWIDs (139, 140).

NEPs have been found to reduce HIV transmission by up to 48% (138, 141) and
OMT with up to 54% (122). The effect of NEP on reducing HCV transmission has
however been mixed (138). A recent Cochrane review and meta-analysis found that
high NEP coverage in Europe resulted in lower acquisition risk by 56 %, a risk
reduction that could not be found in North America. The authors also described an
even higher risk reduction (74%) when NEP was combined with OMT (123).
Authors have called for a combination of harm reduction measures - seeing them as
part of a continuum and that NEPs could be a conduit to treatment for substance
dependence (5, 142, 143).

Individuals attending NEPs often express interest and readiness for treatment for
substance use, but when given referrals, the attendance rates are often low (5, 144).
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There have been studies assessing referral and treatment enrolment and the results
have been varying. Kuo et al. reported that 70% of the individuals with heroin
dependence referred from a NEP entered treatment with LAAM (145). Riley et al.
reported that 28% of the participants from a NEP in Baltimore who received
methadone referrals entered treatment (146). Assessing more active referrals, Kidorf
et al. reported that 40% of NEP participants who received motivational and
economic incentives entered treatment with methadone, compared to 16% of the
participants in the control condition (147). Strathdee et al. in a randomized design
reported superior results from the intervention group receiving strengths-based case
management (CM) and that 34% entered OMT within 7 days compared to 26%
among controls (148). A dose-related effect of CM was also reported.

The Swedish experience

When methadone was introduced in Uppsala, Sweden, in 1966 by Dr Lars Gunne,
the model developed by Dole and Nyswander was adopted (110, 120). To be
included, the subject needed to have at least four years of documented opioid
dependence, no advanced poly-drug abuse, tried several drug-free treatments, and
be of at least 20 years of age, and the treatment could only be offered under
voluntary conditions and not if arrested or serving a sentence (120). These criteria
were not changed until 2005, and Uppsala served as a national methadone program
for many years.

During 1979-1984, no new patients were admitted due to a change in government
policy, but in 1983, the Swedish National Board of Health and Welfare decided that
methadone maintenance treatment was again to be used for opioid dependence. As
a result of the moratorium for admitting new patients, 41 out of 98 individuals on
the waiting list had died when the program was re-started (149).

Important work has been done by Gunne and Gronbladh, evaluating the original
national methadone program. In a controlled study comparing methadone to no
treatment, published in 1981, 17 subjects were randomly assigned to methadone and
17 to no treatment. In the methadone group, 15 were still in treatment after two years
and 12 were abstinent from illicit drugs and employed. In the control group, only
one individual was abstinent, two were incarcerated and two had died (120).

In an evaluation of all 174 individuals admitted during 20 years of the National
Methadone program, it was reported that with this model it was possible to achieve
a high degree of abstinence and employment. Seventy-five percent stopped using
illicit drugs. Over the years, the percentage of individuals studying or working was
around 80% (150).
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It was not until 1988 that a unit for methadone treatment was started in Stockholm.
A program had started in Lund by 1990 and in Malmo by 1992. It was not until 2004
that Sweden’s second largest city Goteborg started its own program.

Until 2005 the Swedish National Board of Health and Welfare restricted the number
of available slots for methadone treatment in Sweden, and in 1999 it was estimated
that perhaps as few as 10% of eligible individuals with opioid dependence were in
treatment with methadone (151).

Buprenorphine was introduced in Sweden in 1999, and not regulated by the same
legislation as methadone until 2005. In addition to abolishing the restriction of
number of treated patients, the Swedish National Board of Health and Welfare in
the new legislation lowered the threshold for OMT from four to two years of
documented opioid dependence, which was further lowered to one year in 2009.
OMT is only allowed at special psychiatric addiction treatment services certified by
the Swedish National Board of Health and Welfare. The combination product of
buprenorphine/naloxone was introduced in Sweden in 2007.

In 2003, Kakko et al. reported a trial comparing buprenorphine to placebo in 40
heroin-dependent individuals who did not fulfil the Swedish inclusion criteria for
methadone maintenance. Both groups also participated in cognitive-behavioral
group therapy and individual treatment plans for collaboration with the social
services regarding issues of housing and occupation. Out of the 20 individuals
randomized to a fixed dose of 16 mg of buprenorphine, 15 were still in treatment
after one year. Among the controls, all dropped out within two months, and four
patients were reported dead at follow-up (152).

In a report from 2007, Kakko et al. demonstrated that a stepped-care approach
starting with buprenorphine/naloxone retained heroin-dependent individuals to the
same degree as methadone maintenance. In addition, it demonstrated the feasibility
of a low-threshold approach without prior inpatient treatment, social stability or
treatment induction in regular outpatient clinics (153).
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A1ms

General aims

The general aim of this thesis was to evaluate a model for referral of opioid-
dependent individuals from a NEP to OMT and to evaluate the clinical course for
individuals starting OMT regarding specific outcome measures.

Study-specific aims

Study I

The aims of the study were to 1) assess effectiveness of a syringe exchange program
for referral of heroin-dependent patients to evidence-based treatment with
methadone or buprenorphine (buprenorphine-naloxone), and to 2) assess, in a
randomized controlled design, the potential add-on effect of a strengths-based case
management intervention, with respect to successful treatment entry in OMT.

Study II

The primary aim was to evaluate the effect of OMT with respect to 1-year retention
for the heroin-dependent individuals who successfully started treatment as described
in study .

Study 11T

The aim of this study was to investigate changes in HRQoL (measured with EQ-
5D) from baseline to three months into treatment, and whether it was related to
baseline characteristics or drug use. The study sample was also compared to a
sample from the general population regarding HRQoL.
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Study IV

This study was a 3-year follow-up of the same cohort studied in study II and III.
The aims were to study prevalence and reasons for psychiatric hospitalization and
potential predictors, and to investigate concurrent psychiatric diagnoses (including
other substance dependence diagnoses apart from opioid dependence) during
follow-up.
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Material and methods

Setting

The Malmé Treatment Referral and Intervention Study (MATRIS) took place in the
city of Malmo, located in the region Skane in the southernmost part of Sweden. The
population, roughly, is in Malmé 300,000, and in Skane 1.3 million.

The NEP in Malmé is located in the hospital area and run by the Department of
Infectious Diseases. The NEP is staffed by nurses, assistant nurses, social workers
and it is also possible for attendees to get an appointment with a physician and/or a
midwife. Apart from distribution of injection equipment it offers basic medical care,
risk reduction strategies and psychosocial support. The individuals attending are
identified by their social security number and are regularly tested for HIV, hepatitis
B and hepatitis C (HCV). Vaccinations are offered for hepatitis A and hepatitis B.
At the time of the study approximately half of the 1,000 enrolled individuals at the
NEP stated their main drug to be heroin. A previous study estimated that the other
half mainly consisted of amphetamine users (154). The NEP participants made
approximately 7,000 visits a year and roughly 50,000 syringes and 100,000 needles
were distributed annually. A majority of the individuals enrolled at the NEP were
anti-HCV positive, in contrast the HIV prevalence close to zero (155).

The Addiction Center Malmé is also situated in the hospital area and has three
inpatient units and an emergency room. At the time of the study it also had two
outpatient clinics for OMT. Because of the study, a new research facility for OMT
was started which was also managed by the Addiction Center Malmd. The research
facility was initially situated in the hospital area but later relocated approximately
three kilometers from the NEP.

Study design

MATRIS was a two-group randomized controlled trial (RCT) where all participants
were included at the NEP in Malmé and referred to the same research outpatient
clinic for OMT. Patients were randomized to a strengths-based case management
intervention (CMI) or a referral-only group (control group). Participants were
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included between October 21, 2011, and April 1, 2013. Due to relocation of the
OMT clinic, inclusion was temporarily stopped for five months in 2012.

Potential participants in MATRIS were at first approached by staff at the NEP and
asked whether they were interested to take part in a study that might result in OMT.
If interested, the participants were within days scheduled to one of two social
workers for informed consent, formal inclusion, baseline assessment and
randomization. The social workers were part of the MATRIS research team and
specially trained in case management.

The randomization schedule was computer-generated by an external statistician not
involved in other parts of the trial. It was stratified for age and participants were
assigned randomly after the baseline assessment by the next numbered sealed
opaque envelope.

At the baseline assessment participants were asked about substance use, psychiatric
and medical history. The participants’ HRQoL was also assessed with the
instrument EQ-5D developed by the EuroQol group (156). They also left a hair
sample for later analysis for substance use. If the participant was randomized to the
intervention group she/he was offered CMI in direct connection.

The CMI was brief, semi-structured and adapted to the patient needs. The sole
purpose of the intervention was to increase the chance that the participant appeared
at the appointment at the OMT outpatient clinic one week after the baseline
assessment. During the CMI, which on average lasted 30 minutes, strengths and
resources were explored by the case manager and participant. Enquiries were made
about the nine life domains (life skills, finance, leisure, relationships, living
arrangements, education/occupation, health, internal resources, and recovery) in
accordance with the strengths-based case management model which previously has
been shown to enhance linkage to treatment (157-161). To explore possible support
in the participants’ social network, a relationship map was used. The most common
help the participants in our study asked the case managers for was reminding them
of the appointment at the OMT outpatient clinic through a text message or a phone
call.

The participants who were randomized to the control group only received an
appointment at that OMT outpatient clinic one week after the baseline assessment.

At the appointment at the OMT outpatient clinic, participants left a urine sample for
toxicology screening and were medically evaluated to see whether they were
eligible for OMT according to the Swedish legislation. If the toxicology screen was
positive for opioids and the participant was deemed eligible for OMT, treatment was
usually initiated 4 days after the medical assessment. Choice of OMT medication
was outside of the study protocol.
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The protocol was approved by the Regional ethics review board in Lund, Sweden.
The study was also registered at clinicaltrials.gov: Malmo Treatment Referral and
Intervention Study

(MATRIS), NCT01457872, https://clinicaltrials.gov/ct2/show/NCT01457872.

A power calculation was performed on the assumption that 50% of the participants
in the control group and 75% in the intervention group would enter treatment. A
calculation of 80% power with a 95% confidence interval resulted in a target number
of 130 participants. It turned out, however, to be virtually no difference between the
groups and significantly higher treatment initiation rates than we had anticipated.
Due to diminished participant inflow the inclusion process was therefore stopped
after inclusion of 75 participants.

Participants

Eligible participants for MATRIS were individuals attending the NEP in Malmo,
with heroin as their main drug of abuse, and who had made at least two NEP visits
prior to study start. In order to make the recruitment process easier and more
effective, the individuals enrolled at the NEP were divided into four age groups. The
recruitment then started with the youngest (20-30 years) and oldest (51 years and
older), followed by the two remaining groups (31-40 and 41-50). The number
randomized to each group was balanced to be representative of how the age
distribution at the NEP was among enrolees reporting heroin to be their drug of
choice. Exclusion criteria were pregnancy, already being in treatment, severe
unstable psychiatric condition or inability to understand and provide informed
consent.

When retrospectively interviewing the staff at the NEP it was reported that
approaching NEP enrolees consecutively was difficult because the staff were
sometimes were busy with other patients or due to the fact that the potential
participant was too intoxicated or did not want to stay for information. A naturalistic
post-hoc attrition and feasibility analysis (presented in the Results section) was
therefore conducted. This was done by going through all patient records at the NEP
for the study period and comparing patients who were approached to patients who
were not approached. This was done regarding age, gender and frequency of NEP
visits.
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Study outcomes and statistics

Study I

A successful transfer of participants from NEP to OMT initiation at the outpatient
clinic was the primary outcome. This was measured as the number of patients who
started OMT, and secondly, a potential add-on effect from CMI was tested for.
Fisher’s exact test was used to test for differences regarding treatment entry rates
between the randomized groups, along with the measure of the odds ratio with 95%
confidence intervals.

Potential baseline predictors regarding treatment entry were analyzed using Fisher’s
exact test for binary variables and Student’s t-test for continuous variables. To adjust
for potential predictors, logistic regression was used.

For the post-hoc attrition and feasibility analysis, when making a comparison
between recruited study participants and NEP enrolees not approached for
participation, chi-square test was used for comparison of gender and Mann-Whitney
for age and number of NEP visits.

Study I

Primary outcome was 1-year retention in treatment measured as the number of
patients still in treatment after this time. Data was collected from patient records and
the proportion of participants still in treatment after 1-year was reported. A survival
analysis was performed with the number of days in treatment as the time-dependent
variable.

Study I1T

The outcome measure was HRQoL measured using the instrument EQ-5D at
baseline and three months into treatment.

EQ-5D assesses health and functioning through five different life domains
(mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) with
three different severity levels. As a result 243 different health states can be
determined from the scores, and Swedish experienced based value sets (162) were
used to calculate EQ-5D index values for each health state. The EQ-5D index value
can be between 0 and 1 where the first corresponds to dead and the latter to full
health. There is also a VAS scale included in the EQ-5D where respondents rate
their overall health between 0-100.
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To measure difference over time, two new variables were constructed; 1) EQ-5D
index difference which was the difference between EQ-5D index at baseline and at
three months, and the 2) EQ-5D VAS difference which was constructed in the same
manner.

Statistical analysis using Students t-test was made to see whether there was a
statistically significant increase of the ‘EQ-5D difference’ or ‘EQ-5D VAS
difference’ over time.

Linear regression was used to assess potential baseline predictors for change of ‘EQ-
5D difference’ or ‘EQ-5D VAS difference’. The characteristics analyzed as
independent variables were sex, age, randomization group, being responder in
treatment (defined as more than 80% negative toxicology screens for opioids or
other illicit substances for the first three months in treatment), previous suicide
attempts, and previous overdoses.

Group comparisons at baseline were made using Mann-Whitney.

Study IV

Primary outcome was psychiatric hospitalization during a 3-year follow-up of the
participants starting OMT, including potential predictors for hospitalization. In
addition, psychiatric diagnoses during the same period were studied. The data was
collected from study report forms and from a review of patient records.

Hospitalized patients were compared to non-hospitalized patients, and participants
with a psychiatric diagnosis were compared to participants with no psychiatric
diagnosis.

In order to identify potential predictors at baseline, comparisons were made using
Chi-square test for binary variables, and the Fisher’s exact test if there were less
than five subjects in one category. Mann-Whitney’s test was used for continuous
variables. Finally, a regression analysis was used to adjust potential predictors for
one another.

A multiple regression analysis was made to identify baseline predictors for time to
first hospitalization when controlling for baseline use of buprenorphine
(buprenorphine and buprenorphine-naloxone were grouped together) and sedatives-
hypnotics (benzodiazepines, ‘z drugs’, and pregabalin were assessed together as
sedatives-hypnotics).

Since discharge from OMT often is a predictor of poor clinical course (163) we
wanted to control for discharge from OMT with regard to hospitalization. Therefore,
a Cox regression proportional hazard analysis with time-varying co-variates was
made.
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Results

Study I

Out of 100 potential study participants who were approached by staff at the NEP,
79 were willing to take part in the study. Out of those, 75 turned up for study
inclusion, baseline interview and randomization. Thirty-six participants were
assigned to CMI and 39 to the control group. Seventy-one participants then
successfully started treatment. Among patients randomized, 95% of the intervention
group and 94% of the control group started treatment. Thus, entry was not related
to being in the control or intervention group (unadjusted OR=0.92 [0.12-6.89] and
adjusted OR=0.96 [0.12-7.83]).

When conducting the post-hoc attrition and feasibility analysis it was found out that
72 patients had not been approached by the NEP staff. A comparison to patients
who started treatment showed that the patients not approached had made
significantly fewer visits to the NEP (2.0 vs. 10.7, p<0.001), and were younger
(p=0.03).

28



100 eligible subjects

approached by needle 21 subjects refused to

exchange staff participate
79 subjects confirmed
eligible and accepted to
participate
75 showed up forinclusion,
baseline interview and
randomization
Intervention: Referral + 7
day case management Control referral only (39)
(n=36)
Succesfully referred to Successfully referred to
medical examination medical examination
(n=35) (n=39)

Successfully started
treatment (n=34)

Succesfully started

Do (=1 treatment (n=37)

Drop out (n=2)

Figure 1
Study profile over the referral process from NEP to OMT.

29



Study II

Of the 71 patients who started OMT, 67 (94%) were still in treatment after three months,
63 (89%) after six months, and 58 (82%) after 12 months.
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Figure 2
Proportion of patients still in treatment over time.

Study I1I

At baseline the mean EQ-5D VAS for the study sample was 47.3 (0 being ‘the worst
health you can imagine’, and the highest rate 100 ‘the best health you can imagine’).
The highest percentage of reported problems were from the domains of
anxiety/depression and pain.

Participants reporting to be prescribed drugs for a psychiatric condition had
significantly lower mean EQ-5D index values at baseline (0.66 vs. 0.76, p=0.024).
Participants reporting previous suicide attempts were found to have significantly
lower mean EQ-5D VAS scores (36.5 vs. 51.8, p=0.022).

A linear regression analysis showed less improvement in EQ-5D index score over
time for participants reporting previous overdoses (-0.10, p=0.025). No significant
change of EQ-5D index score difference was found over time. The EQ-5D VAS
difference was found to significantly increase over time with a mean of 10.94
(p=0.008) for the whole group.
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Study IV

During the 3-year follow-up, 65% of the participants were hospitalized for a
psychiatric reason at least once. Substance-related reasons were the most prevalent
and hospitalization for detoxification was found in 59% of the participants.
Detoxification from sedatives/hypnotics was the most common substance-related
reason and was found occurring for more than half (52%) of the study participants.

Sedative-hypnotic use and buprenorphine use at baseline, respectively, were found
to significantly predict hospitalization. When controlling for one another in a
logistic regression model, hospitalization was only significantly predicted by
baseline use of buprenorphine (OR 4.2, CI 1.2-14.5 p=0.025) and not by sedatives-
hypnotics (OR 3.1, CI 1.0-9.8 p=0.052).

When using a multiple regression analysis to predict time to first hospitalization
from baseline use of sedatives-hypnotics and buprenorphine, these variables
significantly predicted time to first hospitalization (F=9.9, p<0.0005, 1’=0.226).
Both variables added significantly to the prediction (p<0.05).

A Cox proportional hazard regression was performed with time to discharge as a
time-varying covariate. Discharge from OMT was found to predict hospitalization
(OR 2.0, CI 1.0-3.9 p=0.039) when controlling for baseline use of sedatives-
hypnotics (OR 2.6, CI 1.2-5.7 p=0.015) or buprenorphine (OR 2.3, CI 1.3-4.3
p=0.005) which were also significant predictors for psychiatric hospitalization in
this analysis.

Seventy-two percent of the participants received a psychiatric diagnosis, i.e.
including a comorbid substance use disorder in addition to opioid dependence,
during the 3-year follow-up. When excluding substance use diagnoses however,
only 41% received a diagnosis, the most prevalent being anxiety disorders (27% of
all participants). We could not identify any baseline characteristic predicting a non-
substance use diagnosis.
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Discussion

All results presented in the previous sections were analyzed from the same cohort
of out-of-treatment heroin-dependent individuals recruited at the NEP in Malmé and
referred to the OMT outpatient clinic. The participants initiating OMT were then
followed for three years. The first study was an RCT and the three following were
prospective observational studies.

The studies in the present thesis provide three main themes: 1) the referral from NEP
and treatment initiation at the OMT outpatient clinic described in study I and
retention in treatment described in study II, 2) short-term outcome including quality
of'life, studied in study III, and 3) the role of substance use in the long-term outcome,
the consequences of which were mainly analyzed in study IV. Below is a general
discussion of methods and results from the studies according to these themes.

Referral from NEP and initiation of OMT

This study of referral of heroin users from a NEP to OMT showed that a majority
of the included participants successfully started OMT. Furthermore, a 12-month
follow-up of the participants who started OMT showed that a majority were still in
treatment at that time. Study I was a two-group RCT assessing a potential add-on
effect of a strength-based CMI on treatment initiation rates. There were high rates
of referral and treatment initiation for both groups, and treatment initiation was
unrelated to intervention status. In study II, which was a prospective observational
study of participants who started OMT, a majority of the participants were still in
treatment after 12 months, at a percentage comparable to other OMT clinics in
Sweden.

The high referral and treatment initiation rates from NEP to OMT, and the high
retention in treatment, were somewhat surprising since the numbers were higher
compared to some previously published data from the US. In two different studies
from Baltimore on the referral of heroin-dependent individuals from NEP to OMT,
no more than 40% entered OMT even after receiving CMI or motivational and
monetary incentives (147, 148). However, Kuo et al. did report that 70% of heroin
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dependent individuals entered treatment with LAAM when referred from a NEP in
Baltimore and that 84% were in treatment after 90 days (145).

Neufeld et al. reported that individuals referred from NEP to OMT had poorer 12-
month retention compared to other referrals (35% vs. 56%). However, no
association with outcome could be seen when adjusting for baseline characteristics
known to be associated with worse outcome such as drug use severity as measured
by substance use and injection behavior (164). NEP populations have been reported
to have a high degree of drug use severity and psychiatric problems when compared
to other out-of-treatment opioid-dependent individuals (34, 39, 165, 166), which
could explain a worse treatment response.

The participants in our sample also reported a high degree of drug use severity
reporting injection on average 21 of the last 30 days prior to study inclusion. A
majority reported previously defined overdoses and the use of other substances apart
from heroin, mainly other opioids, sedatives, alcohol and cannabis. Almost a third
reported previous suicide attempts and a high degree of criminality and social
instability. It is therefore unlikely that our high retention rate is explained by being
a population with a lower degree of problems at baseline.

Predictors for retention have been studied and longer tenure in treatment has been
associated with older age, female gender, less use of non-opioid drugs or alcohol,
higher methadone dose, and satisfaction with treatment (115, 167-180). In our
setting, when it comes to non-opioid drugs, another study has shown that especially
non-prescribed benzodiazepine use in treatment has been associated with higher
degree of drop-out from treatment (54), whereas in studies from other settings, the
results have been more inconsistent, either with an association with poor treatment
outcome and/or shorter tenure in treatment (65, 66) or not associated with lower
retention rates (58, 60). There is also some evidence that involvement in the criminal
justice system is associated with a negative treatment outcome (168, 174, 181, 182).
Studies have also shown that longer waiting times are associated with lower rates
of treatment entry (183-186) and that rapid intake is associated with higher or no
change in retention rates (183, 184, 187-189).

It may be assumed that a high degree of baseline problems ought to be predictors
for a negative clinical course and potentially negative with respect to retention. On
the other hand, in the present sample there was a very short time from study
inclusion at the NEP to treatment initiation at the OMT outpatient clinic which could
in part explain the high treatment initiation and retention rate. Initially the ambition
was to report predictors from our sample since we thought there were several
‘candidate’ predictors at baseline from what is known from previous reports. We
could, however, not find any statistically significant predictors (unpublished
results), possibly due to the high retention rates but more probably due to the
relatively low number of included participants.
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In conclusion, the results suggest that a NEP is a clinical setting that allows for
efficient referral of heroin-dependent individuals to OMT. A majority of the
participants starting OMT were still in treatment after 12 months. These results
suggest that NEPs should be regarded not only as a means for reducing negative
effects of injection drug use, but also a potential gateway to treatment for drug
dependence. Future studies should address the feasibility of similar referrals to
other settings, for example emergency wards (190), criminal justice settings (191,
192) or peer outreach programs (193).

Quality of life

In study III, which was a prospective observational study, the patients reported a
significantly lower mean EQ-5D VAS score at baseline when compared to a sample
from the Swedish general population. In particular, participants reporting previous
suicide attempts had significantly lower EQ-5D VAS, and having a prescribed
psychiatric medication was associated with a lower EQ-5D index score. Higher EQ-
5D index and VAS scores at baseline were significantly associated with having less
problems with benzodiazepine use during the first three months of treatment.
Participants reporting previous overdoses showed less improvement of EQ-5D
index scores over time. However, the sample as a whole did show a significant
increase of the EQ-5D VAS over time, indicating that OMT had a beneficial effect
with regard to HRQoL also in this sample of rapidly transferred NEP participants.

As far as we know, this is the first time HRQoL is reported as an outcome in a
population recruited at a NEP and transferred to OMT in a rapid, low-threshold
manner. As stated above, our sample had lower HRQoL than a sample from the
general population but also when compared to a sample of homeless people in
Sweden (194). The sample from the general population reported the most problems
from the domain of pain, while our sample and the sample of homeless individuals
reported the most problems from the domain of anxiety/depression. A weakness of
the comparison with the general population is that the sample provided by the
EuroQoL group is from the late 1990s (195). The sample of homeless individuals
however is more recent, from 2006. Our findings are also in accordance with
previous studies reporting opioid-dependent individuals to have lower HRQoL than
the general population (79-82, 97).

Since psychiatric problems/comorbidity is common in the opioid-dependent
population (28, 34, 196) and linked to lower HRQoL (94, 96, 97), the findings that
previous suicide attempts and being prescribed a psychiatric medication were
associated with lower HRQoL at baseline, were not surprising. EQ-5D have
previously been reported to be responsive to reductions in illicit drug use during
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OMT (197). We did not find any association between reductions in opioid use and
HRQoL, however, and higher HRQoL at baseline was associated with less use of
benzodiazepines in treatment. Since benzodiazepine use has been linked to more
psychiatric problems, this finding was not surprising as it may reflect an underlying
psychiatric disorder or a negative effect of benzodiazepine use in itself. Overall,
most of the participants reported using sedative-hypnotics, including benzo-
diazepines during the last 30 days prior to the baseline interview, and only a small
minority could be classified as responders during the first three months.

Despite having only a minority of responders in the short term, we report an increase
of HRQoL for the whole group during the same time which is in accordance with
other studies reporting improvement of HRQoL during OMT (80, 83-86, 198). The
finding that a large proportion of our sample were using illicit substances during the
3-month follow-up, and still reported improved HRQoL, is an interesting finding
and might reflect the fact that patients and staff do not always agree upon what is
treatment success, a point that has been raised by others (73, 74, 199). The results
create new hypotheses and future studies could complement the HRQoL
measurement with a qualitative study to try to get a better picture of what is
important for the patients regarding quality of life, or using alternative instruments.
The EQ-5D was chosen since it has been validated for heroin-dependent individuals
(200), is sensitive to use of illicit substances (197) and allows for estimates of
quality-adjusted life years (QUALY's). Some authors argue that these factors make
HRQoL preferable to measuring QoL (78). Other authors however argue for the use
of QoL instruments, which they considered a broader concept not just measuring
health and functioning in different life domains (75-77).

In summary, we found a significant improvement of HRQoL in the short-term
despite having a population troubled by a high degree of psychiatric problems,
social instability and polysubstance use.

The role of substance use in the long-term outcome

In study IV we found that most participants received at least one psychiatric
diagnosis apart from opioid dependence. Dependence on sedative-hypnotics was the
most prevalent followed by anxiety disorders and mood disorders. When looking at
psychiatric hospitalization, detoxification from benzodiazepines was the most
common cause for inpatient treatment. Psychiatric hospitalization was predicted by
baseline use of buprenorphine and sedative-hypnotics when controlling for
treatment status. The latter group included benzodiazepines, ‘z drugs’ and
pregabalin, but benzodiazepines was the major problem. All of the small group of
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participants reporting baseline use of pregabalin also reported use of benzo-
diazepines.

The finding that polysubstance use was common and had a negative impact was not
surprising since this is a common clinical problem. It has previously been reported
for opioid-dependent patients (51, 58, 201), and associated with increased risk for
both fatal and non-fatal overdoses (20) and worse clinical outcomes with more
psychiatric symptoms, social problems and polysubstance use (60, 61, 65, 202).
Given the increased risk for such problems by the concurrent use of opioids and
benzodiazepines, the increased use of inpatient services was not unexpected.

It is more difficult to understand why buprenorphine use at baseline predicted
hospitalization, since intuitively it should be safer than full opioid receptor agonists.
It has also been reported buprenorphine is used among heroin-dependent individuals
mainly for self-treatment of withdrawal when used without prescription, as opposed
to producing euphoria (154).

Psychiatric hospitalization was selected as a primary outcome since it was thought
to reflect psychiatric severity, although it is rarely reported in studies of the heroin-
dependent population.

In a Swedish register linkage study of psychiatric hospitalization in ex-prisoners
with substance use problems, hospitalization was predicted by sedative use,
previous hospitalization, suicide attempts, depression and anxiety (203). We also
reported a negative impact of sedative use at baseline on psychiatric hospitalization.
In a study from Australia, psychiatric hospitalization was studied, using linked
hospital records, in a cohort of 1,184 heroin dependent individuals prior to and after
rapid opioid detoxification and following oral naltrexone. They concluded that
treatment reduced the risk for psychiatric hospitalization and that admissions peaked
three months prior to treatment (204). In another study using hospital records, Ngo
et al. found that patients with psychiatric comorbidity had a higher risk for drug-
related hospitalization prior to methadone treatment compared to patients without
psychiatric comorbidity. They found, however, substantial reductions in
hospitalization rates post-treatment and that depression and anxiety had a protective
effect against drug-related hospitalization (205). In our study, substance use at
baseline predicted hospitalization but not factors linked to psychiatric problems.
Treatment of sedatives/hypnotics dependence was the most common inpatient
diagnosis co-occurring with opioid dependence.

When excluding substance-related comorbidity, mood disorders and anxiety
disorders were the most common, which is in line with previous reports. The rates
were in the lower end of what has been reported in other studies using lifetime
diagnoses and SCID (28, 34, 45). When compared to another study using record
linkage reporting lifetime prevalence of both outpatient and inpatient psychiatric
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diagnoses, our rates were overall higher (205). This possibly illustrates the
difficulties with comparing comorbidity not only due to different settings but also
because of different screening instruments. We used the patient records to identify
psychiatric diagnoses for each participant for the 3-year follow-up from the time
they were included in the study. This approach allowed for a high degree of certainty
regarding the available diagnoses but had the disadvantage of underestimating
potential diagnoses that could not be validated due to current substance use. For
example, less than 1/10 of patients in our sample were diagnosed with ADHD, or a
personality disorder, whereas other studies have reported considerably higher rates,
e.g. for personality disorders, with antisocial personality disorder being the most
prevalent (28, 34). When it comes to ADHD it has been found to be more prevalent
in the substance-using population, however with a wide range of prevalence
estimates depending on the populations and methods used (206). In a recent study
from Norway, 1/3 of a sample of OMT patients screened positive for ADHD (207).
Patients with substance dependence and co-occurring ADHD have been reported to
have increased psychiatric comorbidity, HIV-risk behavior and more
hospitalizations (206, 208). For patients in OMT, co-occurring ADHD has been
associated with greater addiction severity and more psychiatric comorbidity (206,
209).

Our conclusion is that in our sample, polysubstance use was the most important
predictor for a worse clinical course as measured by hospitalization. We did not find
any significant differences between patients with a non-substance psychiatric
diagnosis and those without regarding baseline characteristics.

Methodological considerations

The small sample size is a limitation of the study. Due to diminished patient inflow
the study inclusion was terminated prematurely. The treatment entry rates for both
randomization groups were however considerably higher than expected when
performing the original power calculation. Therefore it is unlikely that there would
have been a significant difference between the randomized groups with regard to
treatment entry in OMT. The sample sizes of the follow-up studies also suffered
from the premature inclusion stop.

Inclusion was also stopped for five months due to a move of the OMT outpatient
clinic. The first clinic was in close proximity to the NEP, whereas the new facility
was situated on the other side of the town, approximately 3 km from the NEP.
Transportation has been reported to be a potential barrier to referral (143) but since
the referral and treatment initiation rates remained high this does not seem to have
had any impact on the outcome.
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At the time of the study there was a waiting list for OMT in Malmo and most other
parts of Skéne. To avoid that individuals started at the NEP only in order to get
OMT, as this was not the scope of the study, eligible individuals had to have made
at least two visits to the NEP prior to study start. One cannot rule out the possibility
that the waiting list situation affected the results. Other studies have, however,
reported low attendance rates when NEP participants expressing a wish for
treatment were given referrals to treatment (5, 144, 146, 210).

It was not always possible to ask and include the NEP participants in a consecutive
manner as stated in the protocol. It was found that 72 patients had not been
approached by the NEP staff and that they were on average younger and had made
fewer visits to the NEP when compared to included NEP participants. This is a clear
limitation to our model for treatment referral from NEP, and more research is needed
to find efficient ways of referring also younger and less frequent NEP participants
to treatment. Future studies should also more thoroughly study the NEP population
regarding not only demographics, but maybe also from a qualitative aspect to get an
idea of what patients perceive as obstacles for treatment referral.
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General conclusions

Our results suggest that a NEP is a clinical setting that allows for efficient referral
of heroin-dependent individuals to opioid maintenance treatment, which is presently
the most effective treatment for this patient population.

Even in a NEP population with a high degree of substance use problems and social
problems, there was a significant improvement in HRQoL in the short term and,
importantly, a majority of the participants were still in treatment after 12 months.

The most common reason for hospitalization during a 3-year follow-up was
dependence on benzodiazepines and similar sedatives, and this was also the most
common psychiatric diagnosis apart from opioid dependence. Hospitalization was
indeed predicted by patients’ baseline use of sedatives.

The most common non-substance use diagnoses were mood and anxiety disorders.
The rates of ADHD and especially personality disorders were lower than expected,
possibly due to difficulties in diagnosing a population with a high degree of current
polysubstance use.
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Clinical implications

Based on the present results, the model for linkage of heroin-dependent individuals
from NEP to OMT has the potential of improving substance use services for this
patient group. Thus, NEPs should not only offer services focused on preventing
blood-borne diseases and general health, but also be organized to provide an
effective link to treatment for drug use disorders.

Barriers to treatment have traditionally been high in many clinical settings, and in a
global perspective they are still significant. Due to high-threshold criteria for OMT,
waiting lists are common at many sites and there are often strict requirements for
social stability and detoxification before treatment initiation. This often leads to a
need for initial inpatient treatment which produces further delays. By removing
barriers to treatment that may negatively influence referral and treatment initiation,
more patients could access the benefits of treatment and patients who today are out-
of-treatment might be reached. While important issues such as homelessness,
polysubstance use and psychiatric comorbidity should always be addressed, the
present results suggest that patients can safely start OMT even in an out-patient
setting with fewer exclusion criteria. It therefore seems reasonable to stabilize the
patients in OMT first, before addressing other issues.

While it was safe to allow for a rapid start of outpatient OMT in this NEP population
and treatment retention was comparable to regular OMT programs, there was a
negative impact of polysubstance use, especially benzodiazepines. Evidently, this is
a clinical aspect that needs special attention in clinical care of this population. It is
hypothesized that a reduction in benzodiazepine use has the potential of reducing
mortality, psychiatric morbidity and possibly also the increased need for inpatient
treatment. In addition, current polysubstance use constitutes a barrier to diagnosing
important psychiatric comorbidity and providing adequate treatment and support.
Inpatient services for individuals with current polysubstance use are often a great
help to stop using drugs, but are rarely offered in hospital settings due to the high
costs. This is an area that needs more research in cooperation with municipal social
services.
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Implications for future research

The linking of heroin-dependent individuals from NEPs to OMT needs to be further
studied also in other clinical settings. Candidate settings for studying such models
could be for example the criminal justice system, emergency rooms or maybe
naloxone outreach programs. When it comes to linkage from NEPs, one group that
was left out in the present study was the population with primary amphetamine
dependence which constituted approximately half of the enrolled NEP participants.
Questions for future research may include the possibility of linking also individuals
with amphetamine dependence to treatment, and what that treatment offer should be
(154).

Polysubstance use is common, also in the OMT population (49, 53, 211). Further
research ought to focus on how to better help patients not only dependent on opioids
but also on other substances. In the present work, especially benzodiazepine
dependence turned out to be a problem associated with a negative clinical course.
Research should therefore focus on how to better address polysubstance
dependence.
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Popularvetenskaplig sammanfattning

Injicering av opioiden heroin medfor stora risker for anvindaren. Sjdlva injektionen
kan medfora olika slags infektioner och heroinet kan vara uppblandat med andra
substanser, ha en okénd styrka och medfora risk for exempelvis dverdosering. I
Sverige ar det personer som anvénder opioider, ett samlingsnamn for t ex. heroin
och morfin, som loper storst risk att avlida av narkotikadverdos.

For att minska spridning av infektioner som HIV och hepatit i samband med
injektion startades sprutbyten pa manga stéllen i védrlden under 1980-talet, detta for
att narkotikaanvindare skulle anvidnda ren injektionsutrustning och inte dela med
andra. Aven i Malmé och Lund startade sprutbyten pa 1980-talet som forsoksprojekt
men inte forrdn 2006 kom lagstiftning som tilldt sprutbyten pa andra platser.

For personer som blivit beroende av heroin finns sedan slutet pad 60-talet
vetenskapligt utvirderad likemedelsassisterad behandling (LARO) med metadon
och sedan 1990-talet dven buprenorfin. Behandlingen medfor framforallt minskad
overdodlighet men dven minskat heroinanvindade och mindre spridning av
infektioner. I Sverige har tillgdngligheten till Iikemedelsassisterad behandling varit
lag vilket pd manga hall resulterat i 1anga vantetider. Att anvinda sprutbytesprogram
som en vig in i behandling kan verka logiskt men har tidigare endast undersokts i
enstaka studier fran USA och med varierande resultat.

Syftet med denna avhandling var att undersoka om det gar att anvénda sprutbyte
som en vig in i lakemedelsassisterad behandling med metadon eller buprenorfin. Vi
har dérefter foljt upp de patienter som borjade for att se hur manga som stannade
kvar i behandling, hur deras sjélvrapporterade livskvalitet fordandrats pa kort sikt
samt kartlagt i vilken utstrickning patienterna har andra psykiatriska sjukdomar,
inklusive substansberoende, och for vilka diagnoser som patienterna vérdats pa
sjukhus under uppfoljningstiden pa tre &r.

Arbete 1

I forsta delarbetet ville vi se om det gick att Overfora personer som anvénde heroin
och hade kontakt med sprutbytet till lakemedelsassisterad behandling med metadon
eller buprenorfin pa en sérskild beroendemottagning. Avsikten var att utvirdera en
modell dér hélften av patienterna erbjods extra stodinsatser med syftet att oka
chansen for att de skulle infinna sig p& beroendemottagningen.
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Sammanlagt 75 patienter pa sprutbytet i Malmo tackade ja till att delta i studien. Av
dessa lottades 39 till kontrollgruppen som endast fick en lékartid pa
beroendemottagningen en  vecka senare for  stéllningstagande  till
lakemedelsbehandling. De ovriga 36 patienterna erholl, i tillagg till ldkartid,
erbjudande om extra stodinsatser (case management), i syfte att 6ka sannolikheten
att patienten kom till lakarbedémningen. Den vanligaste stodinsatsen i gruppen som
erbjods detta var SMS-paminnelse om lidkartiden pa beroendemottagningen eller att
de bad om att bli uppringda en viss tid innan.

Av de patienter som deltog i studien infann sig alla utom en pa beroende-
mottagningen och de extra stodinsatser som den ena gruppen fick resulterade inte i
bittre dverforingsgrad for den gruppen.

Tolkningen som gors &r att det viktigaste var den konkreta linken mellan sprutbytet
och beroendemottagningen som mojliggjorde snabb 6verforing och behandlings-
start.

Resultaten visar att det gar att 6verfora patienter fran aktiv heroinanvéndning och
kontakt med sprutbyte till evidensbaserad likemedelsbehandling inom
beroendevérden. Genom att anvianda sprutbytet som kontaktyta kan vi nd en grupp
som inte &r aktivt behandlingssdkande eller som inte lyckats ta sig in i behandling
pa traditionellt sétt.

Arbete 2

I arbete tva foljde vi upp de patienter som Overforts fran sprutbyte till LARO-
behandling for att se hur stor andel som kvarstannade i behandling, s.k. retention.
Av dem som startade sa var en majoritet (82%) kvar i behandling efter 12 manader.
Detta dr jaimforbart med andra LARO-mottagningar i Sverige trots att patienterna i
denna studie 6verfordes fran sprutbyte till behandling pa mycket kort tid, med
forenklat utredningsforfarande och utan krav pa social stabilitet.

Arbete 3

skattade sin livskvalitet hogre innan behandling jamfort med de som fortsatte att I
detta arbete avsdg vi att unders6ka om patienterna, trots snabb &verforing fran
sprutbyte till behandling, upplevde att livskvaliteten 6kade i behandling pé kort sikt
samt om det var relaterat till drogfrihet, psykiatrisk samsjuklighet eller sociala
faktorer. Vi jaimforde ocksa patienternas resultat med ett stickprov fran den svenska
normalbefolkningen. Patienterna skattade sin livskvalitet med ett sérskilt
frageformulér (EQ-5D) innan behandling pé sprutbytet samt efter tre manaders
LARO-behandling. Resultaten visade att den skattade livskvaliteten var hogre efter
tre manaders behandling jaimfort med resultaten innan behandling. Anvindande av
psykiatriska ldkemedel och tidigare sjalvmordsforsok var kopplade till lagre skattad
livskvalitet. Patienter som huvudsakligen varit drogfria under tre manader i
behandling anvidnda narkotika i behandling.
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Jamfort med den svenska genomsnittsbefolkningen skattade patienterna sin
livskvalitet betydligt l4gre, d4ven jaimfort med en tidigare svensk studie av hemldsa.

Arbete 4

De 71 patienter som paborjade LARO-behandling f6ljdes upp efter 36 manader.
Genom granskning av medicinska journaler kartlades vilka diagnoser som
patienterna hade men ocksd for vilka eventuella psykiatriska sjukdomar och
problem de fick vérd pé sjukhus. Det visade sig att en majoritet (65%) vardats pé
sjukhus vid atminstone ett tillfalle under uppfoljningstiden. Problematiskt
anviandande av receptbelagda lugnande likemedel var den vanligaste orsaken till
inldggning pé sjukhus. Det fanns ocksé ett samband med anvéndning av denna typ
av likemedel innan LARO-behandlingen och behovet av véard pa sjukhus under
uppfoljningstiden.

En majoritet (72%) erholl ocksd en annan psykiatrisk diagnos utdver opioid-
beroende. Den vanligaste icke-substansrelaterade diagnosen var &ngestsyndrom.

Sammanfattningsvis ger forskningsstudierna stdd for att sprutbytesverksamhet inte
bara kan fungera som smittskyddsatgérd for patienter med heroinberoende utan som
effektiv vég in i behandling. Genom att anvénda sprutbytet som kontaktyta kan man
na en grupp som inte dr aktivt behandlingssokande eller som inte lyckats ta sig in i
behandling pé traditionellt sétt. Trots snabb overforing av patienter frén sprutbyte,
utan krav pa drogfrihet eller socialstabilitet, stannar patienterna i behandling i lika
hog utstrackning som i mer traditionella LARO-program i Sverige. Patienternas
livskvalitet 6kade da de kom in i behandling trots en hog grad av psykiatrisk
samsjuklighet. Anvindning av lugnande receptbelagda medel innan behandling var
kopplat till behov av slutenvard (vard pa sjukhus). Beroende av sidana preparat var
ocksa den vanligaste diagnosen kopplat till slutenvard under uppféljningstiden och
bor observeras.

Slutsatsen ar att denna Overforingsmodell sannolikt kan implementeras pa fler
sprutbyten for att oka tillgédngligheten till LARO-behandling for personer som
anvénder heroin, och mojligen ocksa for att nd fler individer som inte annars hade
kommit i kontakt med beroendevérden.

44



Acknowledgements

First of all I would like to thank all the patients who participated in the studies and
made this thesis possible. Since the making of this thesis really was a team effort |
would like to take the opportunity to express my deepest gratitude to the many
persons helping out, supporting, inspiring and making it worthwhile and possible.

First of all I would like to thank my main supervisor Anders Hakansson. As |
remember it, we started to talk about the idea that resulted in this thesis at an annual
meeting of the College on Problems of Drug Dependence together with Mats
Berglund. This was a long time ago and I may be incorrect but I think we did the
original sketch for what was going to become MATRIS on a napkin. I have always
enjoyed our discussions and I am very grateful for your continued support, patience
and your usually very optimistic view on things when I at times have been more
pessimistic. I could not have had a better supervisor! Thank you also Mats Berglund.
It was always an inspiration to be with you on different meetings and [ will never
forget how you taught us to mingle in the morning during the poster sessions. I am
also grateful to you for sending me to the Rockefeller University in New York to
initiate a collaboration with Mary Jeanne Kreek. She is one of the true pioneers
when it comes to opioid maintenance treatment research and a person that made me
especially interested in research regarding opioid dependence.

I would also like to thank my co-supervisors Louise Bradvik and Johan Franck for
your patience, sharing your vast knowledge and for helping me improve my writing
skills.

To be able to do the studies in this thesis, a new research clinic (nowadays LARO
Matris) had to be started and the studies would not have been possible without the
past and present staff there. I would especially like to thank Katja Troberg, Pernilla
Isendahl, Suzan Nilsson, Cristof Broman and Malin Skarland — the start-up crew. A
special thanks to Katja who as the head of the research clinic managed us through
some difficult times, not the least for keeping up the spirit when we ran out of money
and faced a close down. Later also contributing as a co-author together with Suzan
and Pernilla.

Thank you also to the past and present staff at the needle exchange program in
Malmé. I would especially like to thank Tina Hansson, Britta Sjostrom and Magnus

45



Andersson who worked at the needle exchange from its start during the 80s and
took part in preparations for the study and were crucial for the execution of it.

Thank you to Marianne Alanko and Anna Jerkeman for good collaboration. I hope
we keep collaborating in the future.

I would also like to thank the organizations responsible for financing the studies.
First of all the National Swedish Research Council for Working Life and Social
Sciences. Thank you also to Region Skane for sponsoring the research facility, Lund
University, Psychiatry Skédne and Sweden’s southern healthcare region for grants
that enabled me to finish writing this thesis.

A special thanks also to the prior and present staff at LARO Hasselgatan for being
so patient when I was off from my clinical work and doing research.

I would also like to express the gratitude to all my colleagues at Addiction Center
Malmé for covering for me when not being present for clinical work. I would like
to especially thank Anna Hultgren who through the years stepped in for me at LARO
Hasselgatan and LARO Matris when I was trying to focus on research.

I would also like to thank the present director of the Addiction Center Malmo,
Karina Stein and her predecessors Bengt Sternebring, Hikan Rosén and Asa
Magnusson for giving me support and opportunities to do research alongside my
clinical work.

A thank you also to Jonas Berge for sharing our expertise in statistics.
Thank you to my other co-authors Lars Ekstrom and Anna Brantefors.
Finally I would also like to express my gratitude to family and friends. ..

Thank you to Bitte, My och Lina for support from the beginning of this journey. A
special thanks to My for being my personal IT support and helping out with
technical matters regarding the figure in paper 1. Thank you Lina (and Méns) for
letting me use the picture!

Thank you Erik, Hanna, Anna for friendship, support and letting me be part of your
families. Petrus, you belong here too. I do appreciate our conversations about human
existence. Thank you Magnus for taking my mind off research when discussing
literature and life.

Last but not the least, thank you to my parents Lena and Lennart for their love,
support and encouragement through the years. I would also like to thank my
amazing sister Frida, you are the best!

46



References

10.

1.

12.

13.

Degenhardt L, Peacock A, Colledge S, Leung J, Grebely J, Vickerman P, et al.
Global prevalence of injecting drug use and sociodemographic characteristics and
prevalence of HIV, HBV, and HCV in people who inject drugs: a multistage
systematic review. Lancet Glob Health. 2017;5(12):1192-207.

Degenhardt L, Whiteford HA, Ferrari AJ, Baxter AJ, Charlson FJ, Hall WD, et al.
Global burden of disease attributable to illicit drug use and dependence: findings
from the Global Burden of Disease Study 2010. Lancet. 2013;382(9904):1564-74.
European Monitoring Centre for Drugs and Drug Addiction (EMCDDA). European
Drug Report 2017: Trends and Developments. Lisbon: EMCDDA; 2017.

Mattick RP, Breen C, Kimber J, Davoli M. Buprenorphine maintenance versus
placebo or methadone maintenance for opioid dependence. Cochrane Database Syst
Rev. 2014;(2):CD002207.

Heimer R. Can Syringe Exchange Serve as a Conduit to Substance Abuse Treatment?
J Subst Abuse Treat. 1998;15(3):183-91.

Sneader W. The discovery of heroin. Lancet. 1998;352(9141):1697-9.

Rook EJ, Huitema AD, van den Brink W, van Ree JM, Beijnen JH. Pharmacokinetics
and Pharmacokinetic Variability of Heroin and its Metabolites: Review of the
Literature. Curr Clin Pharmacol. 2006;1(1):109-18.

Pescor MJ. Follow-Up Study of Treated Narcotic Drug Addicts. Publ Health Rep.
1943(Suppl. 170):1-18.

Hunt GH, Odoroff ME. Followup Study of Narcotic Drug Addicts after
Hospitalization. Public Health Rep. 1962;77(1):41-54.

Oldendorf WH, Hyman S, Braun L, Oldendorf SZ. Blood-Brain Barrier: Penetration
of Morphine, Codeine, Heroin, and Methadone after Carotid Injection. Science.
1972;178(4064):984-6.

Marsch LA, Bickel WK, Badger GJ, Rathmell JP, Swedberg MDB, Jonzon B, et al.
Effects of Infusion Rate of Intravenously Administered Morphine on Physiological,
Psychomotor, and Self-Reported Measures in Humans. J Pharmacol Exp Ther.
2001;299(3):1056-65.

Merikangas KR, Stolar M, Stevens DE, Goulet J, Preisig MA, Fenton B, et al.
Familial transmission of substance use disorders. Arch Gen Psychiatry.
1998;55(11):973-9.

Tsuang MT, Lyons MJ, Meyer JM, Doyle T, Eisen SA, Goldberg J, et al. Co-
occurrence of abuse of different drugs in men: The role of drug-specific and shared
vulnerabilities. Arch Gen Psychiatry. 1998;55(11):967-72.

47



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

48

Tsuang MT, Bar JL, Harley RM, Lyons MJ. The Harvard Twin Study of Substance
Abuse: What We Have Learned. Harv Rev Psychiatry. 2001;9(6):267-79.

George O, Koob GF. Individual differences in the neuropsychopathology of
addiction. Dialogues Clin Neurosci. 2017;19(3):217-229.

McLellan A, Lewis DC, O'Brien CP, Kleber HD. Drug dependence, a chronic
medical illness: Implications for treatment, insurance, and outcomes evaluation.
JAMA. 2000;284(13):1689-95.

Hser Y1, Hoffman V, Grella CE, Anglin MD. A 33-year follow-up of narcotics
addicts. Arch Gen Psychiatry. 2001;58(5):503-8.

Termorshuizen F, Krol A, Prins M, van Ameijden EJ. Long-term Outcome of
Chronic Drug Use: The Amsterdam Cohort Study among Drug Users. Am J
Epidemiol. 2005;161(3):271-9.

Degenhardt L, Bucello C, Mathers B, Briegleb C, Ali H, Hickman M, et al. Mortality
among regular or dependent users of heroin and other opioids: a systematic review
and meta-analysis of cohort studies. Addiction. 2011;106(1):32-51.

Darke S, Zador D. Fatal heroin 'overdose': a review. Addiction. 1996;91(12):1765-
72.

Hulse GK, English DR, Milne E, Holman CD. The quantification of mortality
resulting from the regular use of illicit opiates. Addiction. 1999;94(2):221-9.

Grénbladh L, Ohlund LS, Gunne LM. Mortality in heroin addiction: impact of
methadone treatment. Acta Psychiatr Scand. 1990;82(3):223-7.

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al. Mortality
risk during and after opioid substitution treatment: systematic review and meta-
analysis of cohort studies. BMJ. 2017;357:j1550.

Regier DA, Farmer ME, Rae DS, Locke BZ, Keith SJ, Judd LL, et al. Comorbidity of
mental disorders with alcohol and other drug abuse. Results from the
Epidemiological Catchment Area (ECA) Study. JAMA. 1990;264(19):2511-8.

Kessler RC, Nelson CB, McGonagle KA, Edlund MJ, Frank RG, Leaf PJ. The
epidemiology of co-occurring addictive and mental disorders: Implications for
prevention and service utilization. Am J Orthopsychiatry. 1996;66(1):17-31.

Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S, et al.
Lifetime and 12-month prevalence of DSM-III-R psychiatric disorders in the United
States. Results from the national comorbidity survey. Arch Gen Psychiatry.
1994;51(1):8-19.

Grant BF, Stinson FS, Dawson DA, Chou S, Ruan W, Pickering RP. Co-occurrence
of 12-month alcohol and drug use disorders and personality disorders in the United
States: Results from the National Epidemiologic Survey on Alcohol and Related
conditions. Arch Gen Psychiatry. 2004;61(4):361-8.

Rodriguez-Llera MC, Domingo-Salvany A, Brugal MT, Silva TC, Sanchez-Niub6 A,
Torrens M. Psychiatric comorbidity in young heroin users. Drug Alcohol Depend.
2006;84(1):48-55.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Grella CE, Karno MP, Warda US, Niv N, Moore AA. Gender and Comorbidity
Among Individuals with Opioid Use Disorders in the NESARC Study. Addict
Behav. 2009;34(6-7):498-504.

Chatham LR, Hiller ML, Rowan-Szal GA, Joe GW, Simpson DD. Gender
Differences at Admission and Follow-up in a Sample of Methadone Maintenance
Clients. Subst Use Misuse. 1999;34(8):1137-65.

Rutherford MJ, Cacciola JS, Alterman Al, Cook TG. Social competence in opiate-
addicted individuals: Gender differences, relationship to psychiatric diagnoses, and
treatment response. Addict Behav. 1997;22(3):419-25.

Verheul R, Kranzler HR, Poling J, Tennen H, Ball S, Rounsaville BJ. Axis I and
Axis II disorders in alcoholics and drug addicts: fact or artifact? J Stud Alcohol.
2000;61(1):101-10.

Gossop M, Marsden J, Stewart D. Remission of psychiatric symptoms among drug
misusers after drug dependence treatment. J Nerv Ment Dis. 2006;194(11):826-32.
Brooner RK, King VL, Kidorf M, Schmidt CW Jr, Bigelow GE. Psychiatric and
substance use comorbidity among treatment-seeking opioid abusers. Arch Gen
Psychiatry. 1997;54(1):71-80.

Khantzian E, Treece C. DSM-III psychiatric diagnosis of narcotic addicts. Recent
findings. Arch Gen Psychiatry. 1985;42(11):1067-71.

Rounsaville BJ, Kosten TR, Kleber HD. Long-term changes in current psychiatric
diagnoses of treated opiate addicts. Compr Psychiatry. 1986;27(5):480-98.
Rounsaville BJ, Weissman MM, Kleber H, Wilber C. Heterogeneity of psychiatric
diagnosis in treated opiate addicts. Arch Gen Psychiatry. 1982;39(2):161-6.

Nace EP, Davis CW, Gaspari JP. Axis Il comorbidity in substance abusers. Am J
Psychiatry. 1991;148(1):118-20.

Kidorf M, Disney ER, King VL, Neufeld K, Beilenson PL, Brooner RK. Prevalence
of psychiatric and substance use disorders in opioid abusers in a community syringe
exchange program. Drug Alcohol Depend. 2004;74(2):115-22.

Brienza RS, Stein MD, Chen M, Gogineni A, Sobota M, Maksad J, et al. Depression
among needle exchange program and methadone maintenance clients. J Subst Abuse
Treat. 2000;18(4):331-7.

Disney E, Kidorf M, Kolodner K, King V, Peirce J, Beilenson P, et al. Psychiatric
Comorbidity Is Associated With Drug Use and HIV Risk in Syringe Exchange
Participants. J Nerv Ment Dis. 2006;194(8):577-83.

McLellan A, Luborsky L, Woody GE, O'Brien CP, Druley KA. Predicting response
to alcohol and drug abuse treatments: Role of psychiatric severity. Arch General
psychiatry. 1983;40(6):620-5.

Rounsaville BJ, Kosten TR, Weissman MM, Kleber HD. Prognostic significance of
psychopathology in treated opiate addicts. A 2.5-year follow-up study. Arch Gen
Psychiatry. 1986;43(8):739-45.

Kosten TA, Kosten TR, Rounsaville BJ. Personality disorders in opiate addicts show
prognostic specificity. J Subst Abuse Treat. 1989;6(3):163-8.

49



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

50

Cacciola JS, Alterman Al, Rutherford MJ, McKay JR, Mulvaney FD. The
relationship of psychiatric comorbidity to treatment outcomes in methadone
maintained patients. Drug Alcohol Depend. 2001;61(3):271-80.

Gelkopf M, Weizman T, Melamed Y, Adelson M, Bleich A. 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. 2006;43(2):126-36.

Pani PP, Maremmani I, Pacini M, Lamanna F, Maremmani AG, Dell'osso L. Effect
of psychiatric severity on the outcome of methadone maintenance treatment. Eur
Addict Res. 2011;17(2):80-9.

Astals M, Diaz L, Domingo-Salvany A, Martin-Santos R, Bulbena A, Torrens M.
Impact of co-occurring psychiatric disorders on retention in a methadone

maintenance program: an 18-month follow-up study. Int J Environ Res Public
Health. 2009;6(11):2822-32.

Darke S, Hall W. Levels and correlates of polydrug use among heroin users and
regular amphetamine users. Drug Alcohol Depend. 1995;39(3):231-5.

Strain EC, Brooner RK, Bigelow GE. Clustering of multiple substance use and
psychiatric diagnoses in opiate addicts. Drug Alcohol Depend. 1991;27(2):127-34.
Darke S, Ross J. Polydrug dependence and psychiatric comorbidity among heroin
injectors. Drug Alcohol Depend. 1997;48(2):135-41.

Klee H, Faugier J, Hayes C, Boulton T, Morris J. AIDS-related risk behaviour,
polydrug use and temazepam. Br J Addict. 1990;85(9):1125-32.

Abrahamsson T, Widinghoff C, Lilliebladh A, Gedeon C, Nilvall K, Hakansson A.
Interim buprenorphine treatment in opiate dependence: A pilot effectiveness study.
Subst Abus. 2016;37(1):104-9.

Hakansson A, Widinghoff C, Abrahamsson T, Gedeon C. Correlates of Nine-Month
Retention following Interim Buprenorphine-Naloxone Treatment in Opioid
Dependence: A Pilot Study. J Addict. 2016;2016:6487217.

Bogdanowicz KM, Stewart R, Broadbent M, Hatch SL, Hotopf M, Strang J, et al.
Double trouble: Psychiatric comorbidity and opioid addiction—All-cause and cause-
specific mortality. Drug Alcohol Depend. 2015;148:85-92.

Stenbacka M, Beck O, Leifman A, Romelsjo A, Helander A. Problem drinking in
relation to treatment outcome among opiate addicts in methadone maintenance
treatment. Drug Alcohol Rev. 2007;26(1):55-63.

Epstein DH, Preston KL. Does cannabis use predict poor outcome for heroin-
dependent patients on maintenance treatment? Past findings and more evidence
against. Addiction. 2003;98(3):269-79.

Lintzeris N, Nielsen S. Benzodiazepines, Methadone and Buprenorphine:
Interactions and Clinical Management. Am J Addict. 2010;19(1):59-72.

Jones JD, Mogali S, Comer SD. Polydrug abuse: A review of opioid and
benzodiazepine combination use. Drug Alcohol Depend. 2012;125(1-2):8-18.



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Brands B, Blake J, Marsh DC, Sproule B, Jeyapalan R, Li S. The Impact of
Benzodiazepine Use on Methadone Maintenance Treatment Outcomes. J Addict Dis.
2008;27(3):37-48.

Lavie E, Fatséas M, Denis C, Auriacombe M. Benzodiazepine use among opiate-

dependent subjects in buprenorphine maintenance treatment: Correlates of use, abuse
and dependence. Drug Alcohol Depend. 2009;99(1-3):338-44.

Iguchi MY, Handelsman L, Bickel WK, Griffiths RR. Benzodiazepine and sedative
use/abuse by methadone maintenance clients. Drug Alcohol Depend.
1993;32(3):257-66.

Stitzer ML, Griffiths RR, McLellan AT, Grabowski J, Hawthorne JW. Diazepam use
among methadone maintenance patients: Patterns and dosages. Drug Alcohol
Depend. 1981;8(3):189-99.

Spiga R, Huang DB, Meisch RA, Grabowski J. Human methadone self-
administration: Effects of diazepam pretreatment. Exp Clin Psychopharmacol.
2001;9(1):40-6.

Eiroa-Orosa FJ, Haasen C, Verthein U, Dilg C, Schéfer I, Reimer J. Benzodiazepine
use among patients in heroin-assisted vs. methadone maintenance treatment:
Findings of the German randomized controlled trial. Drug Alcohol Depend.
2010;112(3):226-33.

Peles E, Adelson M, Schreiber S. Benzodiazepine usage during 19.5 years in

methadone maintenance treatment patients and its relation to long-term outcome. Isr
J Psychiatry Related Sci. 2014;51(4):285-8.

Bannan N, Rooney S, O'Connor J. Zopiclone misuse: an update from Dublin. Drug
Alcohol Rev. 2007;26(1):83-5.

Chiappini S, Schifano F. A Decade of Gabapentinoid Misuse: An Analysis of the
European Medicines Agency’s ‘Suspected Adverse Drug Reactions’ Database. CNS
Drugs. 2016;30(7):647-54.

Schifano F. Misuse and Abuse of Pregabalin and Gabapentin: Cause for Concern?
CNS Drugs. 2014;28(6):491-6.

Wilens T, Zulauf C, Ryland D, Carrellas N, Catalina-Wellington 1. Prescription
medication misuse among opioid dependent patients seeking inpatient detoxification.
Am J Addict. 2015;24(2):173-7.

Grosshans M, Lemenager T, Vollmert C, Kaemmerer N, Schreiner R, Mutschler J, et
al. Pregabalin abuse among opiate addicted patients. Eur J Clin Pharmacol.
2013;69(12):2021-5.

Baird CRW, Fox P, Colvin LA. Gabapentinoid Abuse in Order to Potentiate the
Effect of Methadone: A Survey among Substance Misusers. Eur Addict Res.
2014;20(3):115-8.

Trujols J, Sifiol N, Iraurgi I, Batlle F, Guardia J, Pérez de los Cobos J. Patient and
clinician's ratings of improvement in methadone-maintained patients: Differing
perspectives? Harm Reduct J. 2011;8:23.

De Maeyer J, Vanderplasschen W, Lammertyn J, van Nieuwenhuizen C, Sabbe B,
Broekaert E. Current quality of life and its determinants among opiate-dependent

51



75.

76.

77.

78.

79.

80.

81.

82.

&3.

&4.

85.

86.

87.

88.

52

individuals five years after starting methadone treatment. Qual Life Res.
2011;20(1):139-50.

De Maeyer J, Vanderplasschen W, Broekaert E. Quality of life among opiate-
dependent individuals: A review of the literature. Int J Drug Policy. 2010;21(5):364-
80.

Laudet AB. The Case for Considering Quality of Life in Addiction Research and
Clinical Practice. Addict Sci Clin Pract. 2011;6(1):44-55.

Strada L, Vanderplasschen W, Buchholz A, Schulte B, Muller AE, Verthein U, et al.
Measuring quality of life in opioid-dependent people: a systematic review of
assessment instruments. Qual Life Res. 2017.

Bray JW, Aden B, Eggman AA, Hellerstein L, Wittenberg E, Nosyk B, et al. Quality
of life as an outcome of opioid use disorder treatment: A systematic review. J Subst
Abuse Treat. 2017;76:88-93.

Ryan CF, White JM. Health status at entry to methadone maintenance treatment
using the SF-36 health survey questionnaire. Addiction. 1996;91(1):39-45.

Torrens M, San L, Martinez A, Castillo C, Domingo-Salvany A, Alonso J. Use of the
Nottingham Health Profile for measuring health status of patients in methadone
maintenance treatment. Addiction. 1997;92(6):707-16.

Millson PE, Challacombe L, Villeneuve PJ, Fischer B, Strike CJ, Myers T, et al.
Self-perceived health among Canadian opiate users: a comparison to the general
population and to other chronic disease populations. Can J Public Health.
2004;95(2):99-103.

Puigdollers E, Domingo-Salvany A, Brugal MT, Torrens M, Alvaros J, Castillo C, et
al. Characteristics of heroin addicts entering methadone maintenance treatment:
quality of life and gender. Subst Use Misuse. 2004;39(9):1353-68.

Giacomuzzi SM, Riemer Y, Ertl M, Kemmler G, Rossler H, Hinterhuber H, et al.
Buprenorphine versus methadone maintenance treatment in an ambulant setting: a
health-related quality of life assessment. Addiction. 2003;98(5):693-702.

Ubuguyu O, Tran OC, Bruce RD, Masao F, Nyandindi C, Sabuni N, et al.
Improvements in health-related quality of life among methadone maintenance clients
in Dar es Salaam, Tanzania. Int J Drug Policy. 2016;30:74-81.

Nosyk B, Bray JW, Wittenberg E, Aden B, Eggman AA, Weiss RD, et al. Short term
health-related quality of life improvement during opioid agonist treatment. Drug
Alcohol Depend. 2015;157:121-8.

Korthuis PT, Tozzi MJ, Nandi V, Fiellin DA, Weiss L, Egan JE, et al. Improved
Quality of Life for Opioid Dependent Patients Receiving Buprenorphine Treatment
in HIV Clinics. J Acquir Immune Defic Syndr. 2011;56 Suppl 1:S39-45.

Ponizovsky AM, Margolis A, Heled L, Rosca P, Radomislensky I, Grinshpoon A.
Improved Quality of Life, Clinical, and Psychosocial Outcomes Among Heroin-
dependent Patients on Ambulatory Buprenorphine Maintenance. Subst Use Misuse.
2010;45(1-2):288-313.

Ponizovsky AM, Grinshpoon A. Quality of Life Among Heroin Users on
Buprenorphine versus Methadone Maintenance. Am J Drug Alcohol Abuse.
2007;33(5):631-42.



89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Karow A, Reimer J, Schéfer I, Krausz M, Haasen C, Verthein U. Quality of life
under maintenance treatment with heroin versus methadone in patients with opioid
dependence. Drug Alcohol Depend. 2010;112(3):209-15.

Raisch DW, Campbell HM, Garnand DA, Jones MA, Sather MR, Naik R, et al.

Health-related quality of life changes associated with buprenorphine treatment for
opioid dependence. Qual Life Res. 2012;21(7):1177-83.

Haug NA, Sorensen JL, Lollo ND, Gruber VA, Delucchi KL, Hall SM. Gender
differences among HIV-positive methadone maintenance patients enrolled in a
medication adherence trial. AIDS care. 2005;17(8):1022-9.

Karow A, Verthein U, Pukrop R, Reimer J, Haasen C, Krausz M, et al. Quality of life
profiles and changes in the course of maintenance treatment among 1,015 patients
with severe opioid dependence. Subst Use Misuse. 2011;46(6):705-15.

Lofwall MR, Brooner RK, Bigelow GE, Kindbom K, Strain EC. Characteristics of
older opioid maintenance patients. J Subst Abuse Treat. 2005;28(3):265-72.

Millson P, Challacombe L, Villeneuve PJ, Strike CJ, Fischer B, Myers T, et al.

Determinants of health-related quality of life of opiate users at entry to low-threshold
methadone programs. Eur Addict Res. 2006;12(2):74-82.

Deering D, Frampton C, Horn J, Sellman D, Adamson S, Potiki T. Health status of
clients receiving methadone maintenance treatment using the SF-36 health survey
questionnaire. Drug Alcohol Rev. 2004;23(3):273-80.

Batki SL, Canfield KM, Smyth E, Ploutz-Snyder R. Health-related quality of life in
methadone maintenance patients with untreated hepatitis C virus infection. Drug
Alcohol Depend. 2009;101(3):176-82.

Carpentier PJ, Krabbe PF, van Gogh MT, Knapen LJ, Buitelaar JK, de Jong CA.
Psychiatric Comorbidity Reduces Quality of Life in Chronic Methadone Maintained
Patients. Am J Addict. 2009;18(6):470-80.

Astals M, Domingo-Salvany A, Buenaventura CC, Tato J, Vazquez JM, Martin-

Santos R, et al. Impact of Substance Dependence and Dual Diagnosis on the Quality
of Life of Heroin Users Seeking Treatment. Subst Use Misuse. 2008;43(5):612-32.
Chahua M, Sanchez-Niubo A, Torrens M, Sordo L, Bravo MJ, Brugal MT, et al.
Quality of life in a community sample of young cocaine and/or heroin users: the role
of mental disorders. Qual Life Res. 2015;24(9):2129-37.

Fassino S, Daga GA, Delsedime N, Rogna L, Boggio S. Quality of life and
personality disorders in heroin abusers. Drug Alcohol Depend. 2004;76(1):73-80.
Nosyk B, Guh DP, Sun H, Oviedo-Joekes E, Brissette S, Marsh DC, et al. Health

related quality of life trajectories of patients in opioid substitution treatment. Drug
Alcohol Depend. 2011;118(2-3):259-64.

Karow A, Verthein U, Krausz M, Schifer I. Association of Personality Disorders,
Family Conflicts and Treatment with Quality of Life in Opiate Addiction. Eur Addict
Res. 2008;14(1):38-46.

Preau M, Protopopescu C, Spire B, Sobel A, Dellamonica P, Moatti JP, et al. Health
related quality of life among both current and former injection drug users who are
HIV-infected. Drug Alcohol Depend. 2007;86(2-3):175-82.

53



104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

54

Kertesz SG, Larson MJ, Horton NJ, Winter M, Saitz R, Samet JH. Homeless
Chronicity and Health-Related Quality of Life Trajectories among Adults with
Addictions. Med Care. 2005;43(6):574-85.

Schwartz RP, Kelly SM, Gryczynski J, Mitchell SG, O’Grady KE, Jaffe JH. Heroin
use, HIV-risk, and criminal behavior in Baltimore: Findings from Clinical Research.
J Addict Dis. 2015;34(0):151-61.

Lind B, Chen S, Weatherburn D, Mattick R. The Effectiveness Of Methadone
Maintenance Treatment In Controlling Crime An Australian Aggregate-Level
Analysis. Br J Criminol. 2005;45(2):201-11.

Dole VP, Robinson JW, Orraca J, Towns E, Searcy P, Caine E. Methadone
Treatment of Randomly Selected Criminal Addicts. N Engl J Med.
1969;280(25):1372-5.

Rich JD, McKenzie M, Larney S, Wong JB, Tran L, Clarke J, et al. Methadone

continuation versus forced withdrawal on incarceration in a combined US prison and
jail: a randomised, open-label trial. Lancet. 2015;386(9991):350-9.

Hedrich D, Alves P, Farrell M, Stover H, Moller L, Mayet S. The effectiveness of
opioid maintenance treatment in prison settings: a systematic review. Addiction.
2012;107(3):501-17.

Dole VP, Nyswander M. A medical treatment for diacetylmorphine (heroin)
addiction: A clinical trial with methadone hydrochloride. JAMA. 1965;193(8):646-
50.

Reisinger M. Buprenorphine as new treatment for heroin dependence. Drug Alcohol
Depend. 1985;16(3):257-62.

Strang J, Groshkova T, Uchtenhagen A, van den Brink W, Haasen C, Schechter MT,
et al. Heroin on trial: Systematic review and meta-analysis of randomised trials of
diamorphine-prescribing as treatment for refractory heroin addiction. Br J Psychiatry.
2015;207(1):5-14.

Ferrari A, Coccia CP, Bertolini A, Sternieri E. Methadone—metabolism,
pharmacokinetics and interactions. Pharmacol Res. 2004;50(6):551-9.

Kreek MJ, Borg L, Ducat E, Ray B. Pharmacotherapy in the Treatment of Addiction:
Methadone. J Addict Dis. 2010;29(2):200-16.

Bart G. Maintenance Medication for Opiate Addiction: The Foundation of Recovery.
J Addict Dis. 2012;31(3):207-25.

Dole VP, Nyswander ME, Kreek M. Narcotic blockade. Arch Intern Med.
1966;118(4):304-9.

Gearing FR, Schweitzer MD. An epidemiologic evaluation of long-term methadone
maintenance treatment for heroin addiction. Am J Epidemiol. 1974;100(2):101-12.

Newman R, Whitehill W. Double-blind comparison of methadone and placebo
maintenance treatments of narcotic addicts in Hong Kong. Lancet.
1979;2(8141):485-8.

Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy versus
no opioid replacement therapy for opioid dependence. Cochrane Database Syst Rev.
2009;(3):CD002209.



120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Gunne L-M, Gronbladh L. The Swedish methadone maintenance program: A
controlled study. Drug Alcohol Depend. 1981;7(3):249-56.

Gowing L, Farell MF, Bornemann R, Sullivan LE, Ali R. Oral substitution treatment
of injecting opioid users for prevention of HIV infection. Cochrane Database Syst
Rev. 2011;(8): CD004145.

MacArthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J, et al. Opiate
substitution treatment and HIV transmission in people who inject drugs: systematic
review and meta-analysis. BMJ. 2012;345:¢5945.

Platt L, Minozzi S, Reed J, Vickerman P, Hagan H, French C, et al. Needle and
syringe programmes and opioid substitution therapy for preventing HCV
transmission among people who inject drugs: findings from a Cochrane Review and
meta-analysis. Addiction. 2018;113(3):545-63.

Martin WR, Eades CG, Thompson JA, Huppler RE, Gilbert PE. The effects of
morphine- and nalorphine- like drugs in the nondependent and morphine-dependent
chronic spinal dog. J Pharmacol Exp Ther. 1976;197(3):517-32.

Cowan A, Lewis JW, Macfarlane IR. Agonist and antagonist properties of
buprenorphine, a new antinociceptive agent. Br J Pharmacol. 1977;60(4):537-45.

Jasinski DR, Pevnick JS, Griffith JD. Human pharmacology and abuse potential of
the analgesic buprenorphine: A potential agent for treating narcotic addiction. Arch
Gen Psychiatry. 1978;35(4):501-16.

Walsh SL, Preston KL, Stitzer ML, Cone EJ, Bigelow GE. Clinical pharmacology of
buprenorphine: Ceiling effects at high doses. Clin Pharmacol Ther. 1994;55(5):569-
80.

Fudala PJ, Yu E, Macfadden W, Boardman C, Chiang CN. Effects of buprenorphine
and naloxone in morphine-stabilized opioid addicts. Drug Alcohol Depend.
1998;50(1):1-8.

Johnson RE, Jaffe JH, Fudala PJ. A controlled trial of buprenorphine treatment for
opioid dependence. JAMA. 1992;267(20):2750-5.

Longshore D, Annon J, Anglin MD, Rawson RA. Levo-alpha-acetylmethadol
(LAAM) versus methadone: treatment retention and opiate use. Addiction.
2005;100(8):1131-9.

Anglin MD, Conner BT, Annon J, Longshore D. Levo-alpha-acetylmethadol
(LAAM) versus methadone maintenance: 1-year treatment retention, outcomes and
status. Addiction. 2007;102(9):1432-42.

Deamer RL, Wilson DR, Clark DS, Prichard JG. Torsades de Pointes Associated
with High Dose Levomethadyl Acetate (ORLAAM®). J Addict Dis. 2001;20(4):7-
15.

Ferri M, Davoli M, Perucci CA. Heroin maintenance for chronic heroin-dependent
individuals. Cochrane Database Syst Rev. 2011;(12):CD003410.

Mathers BM, Degenhardt L, Phillips B, Wiessing L, Hickman M, Strathdee SA, et al.
Global epidemiology of injecting drug use and HIV among people who inject drugs:
a systematic review. Lancet. 2008;372(9651):1733-45.

55



135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

56

Mathers BM, Degenhardt L, Ali H, Wiessing L, Hickman M, Mattick RP, et al. HIV
prevention, treatment, and care services for people who inject drugs: a systematic
review of global, regional, and national coverage. Lancet. 2010;375(9719):1014-28.

Bastos FI, Strathdee SA. Evaluating effectiveness of syringe exchange programmes:
current issues and future prospects. Soc Sci Med. 2000;51(12):1771-82.

Dahlman D, Hakansson A, Kral AH, Wenger L, Ball EL, Novak SP. Behavioral
characteristics and injection practices associated with skin and soft tissue infections
among people who inject drugs: A community-based observational study. Subst
Abus. 2017;38(1):105-12.

Fernandes RM, Cary M, Duarte G, Jesus G, Alarcdo J, Torre C, et al. Effectiveness
of needle and syringe Programmes in people who inject drugs — An overview of
systematic reviews. BMC Public Health. 2017;17(1):309.

Pouget ER, Hagan H, Des Jarlais DC. Meta-Analysis of Hepatitis C Seroconversion
in Relation to Shared Syringes and Drug Preparation Equipment. Addiction.
2012;107(6):1057-65.

Strathdee SA, Hallett TB, Bobrova N, Rhodes T, Booth R, Abdool R, et al. HIV and
risk environment for injecting drug users: the past, present, and future. Lancet.
2010;376(9737):268-84.

Aspinall EJ, Nambiar D, Goldberg DJ, Hickman M, Weir A, Van Velzen E, et al.
Are needle and syringe programmes associated with a reduction in HIV transmission
among people who inject drugs: a systematic review and meta-analysis. Int J
Epidemiol. 2014;43(1):235-48.

Van Den Berg C, Smit C, Van Brussel G, Coutinho R, Prins M. Full participation in
harm reduction programmes is associated with decreased risk for human

immunodeficiency virus and hepatitis C virus: evidence from the Amsterdam Cohort
Studies among drug users. Addiction. 2007;102(9):1454-62.

Kidorf M, King VL. Expanding the Public Health Benefits of Syringe Exchange
Programs. Can J Psychiatry. 2008;53(8):487-95.
Kidorf M, Disney E, King V, Kolodner K, Beilenson P, Brooner RK. Challenges in

motivating treatment enrollment in community syringe exchange participants. J
Urban Health. 2005;82(3):456-67.

Kuo I, Brady J, Butler C, Schwartz R, Brooner R, Vlahov D, et al. Feasibility of
referring drug users from a needle exchange program into an addiction treatment
program: experience with a mobile treatment van and LAAM maintenance. J Subst
Abuse Treat. 2003;24(1):67-74.

Riley ED, Safacian M, Strathdee SA, Brooner RK, Beilenson P, Vlahov D. Drug user
treatment referrals and entry among participants of a needle exchange program. Subst
Use Misuse. 2002;37(14):1869-86.

Kidorf M, King VL, Neufeld K, Peirce J, Kolodner K, Brooner RK. Improving
substance abuse treatment enrollment in community syringe exchangers. Addiction.
2009;104(5):786-95.

Strathdee SA, Ricketts EP, Huettner S, Cornelius L, Bishai D, Havens JR, et al.
Facilitating entry into drug treatment among injection drug users referred from a



149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

needle exchange program: Results from a community-based behavioral intervention
trial. Drug Alcohol Depend. 2006;83(3):225-32.

Gunne LM. Politicians and scientists in the combat against drug abuse. Drug Alcohol
Depend. 1990;25(2):241-4.

Gronbladh L, Gunne L. Methadone-assisted rehabilitation of Swedish heroin addicts.
Drug Alcohol Depend. 1989;24(1):31-7.

Romelsjo A, Engdahl B, Stenbacka M, Fugelstad A, Davstad I, Leifman A, et al.
Were the changes to Sweden's maintenance treatment policy 2000—06 related to
changes in opiate-related mortality and morbidity? Addiction. 2010;105(9):1625-32.

Kakko J, Svanborg KD, Kreek MJ, Heilig M. 1-year retention and social function
after buprenorphine-assisted relapse prevention treatment for heroin dependence in
Sweden: a randomised, placebo-controlled trial. Lancet. 2003;361(9358):662-8.

Kakko J, Gronbladh L, Svanborg KD, von Wachenfeldt J, Riick C, Rawlings B, et al.
A stepped care strategy using buprenorphine and methadone versus conventional
methadone maintenance in heroin dependence: a randomized controlled trial. Am J
Psychiatry. 2007;164(5):797-803.

Hakansson A, Medvedeo A, Andersson M, Berglund M. Buprenorphine misuse
among heroin and amphetamine users in Malmo, Sweden: purpose of misuse and
route of administration. Eur Addict Res. 2007;13(4):207-15.

Alanko Blomé M, Bjoérkman P, Molnegren V, Hoglund P, Widell A. Hepatitis C
Viremia Patterns in Incident Hepatitis C Infection and One Year Later in 150
Prospectively Tested Persons Who Inject Drugs. PLoS One. 2014;9(5):¢97022.
Rabin R, de Charro F. EQ-5D: a measure of health status from the EuroQol Group.
Ann Med. 2001;33(5):337-43.

Hesse M, Vanderplasschen W, Rapp R, Broekaert E, Fridell M. Case management
for persons with substance use disorders. Cochrane Database Syst Rev.
2007;(4):CD006265.

Brun C, Rapp RC. Strengths-based case management: individuals' perspectives on
strengths and the case manager relationship. Soc Work. 2001;46(3):278-88.

Rapp RC, Otto AL, Lane DT, Redko C, McGatha S, Carlson RG. Improving linkage
with substance abuse treatment using brief case management and motivational
interviewing. Drug Alcohol Depend. 2008;94(1-3):172-82.

Rapp RC, Siegal HA, Fischer JH. A strengths-based model of case
management/advocacy: adapting a mental health model to practice work with
persons who have substance abuse problems. NIDA Res Monogr. 1992;127:79-91.
Rapp CA. The strengths model: Case management with people suffering from severe
and persistent mental illness. New York, NY, US: Oxford University Press; 1998.
Burstrom K, Sun S, Gerdtham UG, Henriksson M, Johannesson M, Levin LA, et al.
Swedish experience-based value sets for EQ-5D health states. Qual Life Res.
2014;23(2):431-42.

Magura S RA. Leaving methadone treatment: lessons learned, lessons forgotten,
lessons ignored. Mt Sinai J Med. 2001;68(1):62-74.

57



164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

58

Neufeld K, King V, Peirce J, Kolodner K, Brooner R, Kidorf M. A comparison of 1-
year substance abuse treatment outcomes in community syringe exchange
participants versus other referrals. Drug Alcohol Depend. 2008;97(1-2):122-9.

Hahn JA, Vranizan KM, Moss AR. Who uses needle exchange? A study of injection
drug users in treatment in San Francisco, 1989-1990. J Acquir Immune Defic Syndr
Hum Retrovirol. 1997;15(2):157-64.

Bruneau J, Lamothe F, Franco E, Lachance N, Désy M, Soto J, et al. High Rates of
HIV Infection among Injection Drug Users Participating in Needle Exchange
Programs in Montreal: Results of a Cohort Study. Am J Epidemiol.
1997;146(12):994-1002.

Kelly SM, O’Grady KE, Mitchell SG, Brown BS, Schwartz RP. Predictors of
methadone treatment retention from a multi-site study: A survival analysis. Drug
Alcohol Depend. 2011;117(2-3):170-5.

Joe GW, Simpson DD, Broome KM. Retention and patient engagement models for
different treatment modalities in DATOS. Drug Alcohol Depend. 1999;57(2):113-25.

Villafranca SW, McKellar JD, Trafton JA, Humphreys K. Predictors of retention in
methadone programs: A signal detection analysis. Drug Alcohol Depend.
2006;83(3):218-24.

Peles E, Linzy S, Kreek MJ, Adelson M. One-Year and Cumulative Retention as
Predictors of Success in Methadone Maintenance Treatment: A Comparison of Two
Clinics in the United States and Israel. J Addict Dis. 2008;27(4):11-25.

Bao YP, Liu ZM, Epstein DH, Du C, Shi J, Lu L. A Meta-Analysis of Retention in
Methadone Maintenance by Dose and Dosing Strategy. Am J Drug Alcohol Abuse.
2009;35(1):28-33.

Farré M, Mas A, Torrens M, Moreno V, Cami J. Retention rate and illicit opioid use

during methadone maintenance interventions: a meta-analysis. Drug Alcohol
Depend. 2002;65(3):283-90.

Strain EC, Bigelow GE, Liebson IA, Stitzer ML. Moderate- vs high-dose methadone
in the treatment of opioid dependence: A randomized trial. JAMA.
1999;281(11):1000-5.

Magura S, Nwakeze PC, Demsky SY. Pre- and in-treatment predictors of retention in
methadone treatment using survival analysis. Addiction. 1998;93(1):51-60.

Saxon AJ, Wells EA, Fleming C, Jackson TR, Calsyn DA. Pre-treatment
characteristics, program philosophy and level of ancillary services as predictors of
methadone maintenance treatment outcome. Addiction. 1996;91(8):1197-210.

Joe GW, Simpson DD, Hubbard RL. Treatment predictors of tenure in methadone
maintenance. J Subst Abuse. 1991;3(1):73-84.

Deck D, Carlson MJ. Retention in Publicly Funded Methadone Maintenance
Treatment in Two Western States. J Behav Health Serv Res. 2005;32(1):43-60.

Hser YI, Anglin MD, Liu Y. A survival analysis of gender and ethnic-differences in

responsiveness to methadone-maintenance treatment. Int J Addict.
1991;25(11A):1295-315.



179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

Mertens JR, Weisner CM. Predictors of Substance Abuse Treatment Retention
Among Women and Men in an HMO. Alcohol Clin Exp Res. 2000;24(10):1525-33.

Grella CE, Anglin MD, Wugalter SE. Patterns and Predictors of Cocaine and Crack
Use by Clients in Standard and Enhanced Methadone Maintenance Treatment. Am J
Drug Alcohol Abuse. 1997;23(1):15-42.

Joe GW, Simpson DD, Broome KM. Effects of readiness for drug abuse treatment on
client retention and assessment of process. Addiction. 1998;93(8):1177-90.

Desmond DP, Maddux JF. Compulsory supervision and methadone maintenance. J
Subst Abuse Treat. 1996;13(1):79-83.

Lawental M. Effectiveness of Rapid Intake into Methadone Treatment: A Natural
Experiment in Israel. Eur Addict Res. 2015;21(4):211-6.

Dennis ML IP, Burks ME, Rachal JV. Effectiveness of streamlined admissions to
methadone treatment: a simplified time-series analysis. J Psychoactive Drugs.
1994;26:207-16.

Festinger DS, Lamb RJ, Kirby KC, Marlowe DB. The accelerated intake: a method
for increasing initial attendance to outpatient cocaine treatment. J Appl Behav Anal.
1996;29(3):387-9.

Festinger DS, Lamb RJ, Marlowe DB, Kirby KC. From telephone to office: Intake
attendance as a function of appointment delay. Addict Behav. 2002;27(1):131-7.

Hoffman KA, Ford JH, Tillotson CJ, Choi D, McCarty D. Days to treatment and
early retention among patients in treatment for alcohol and drug disorders. Addict
Behav. 2011;36(6):643-7.

Bell J, Caplehorn JR, McNeil DR. The effect of intake procedures on performance in
methadone maintenance. Addiction. 1994;89(4):463-71.

Woody G, O'Hare K, Mintz J., O'Brian C. Rapid intake: a method for increasing
retention rate of heroin addicts seeking methadone treatment. Compr Psychiatry.
1975;16(2):165-9.

D’Onofrio G, Chawarski MC, O’Connor PG, Pantalon MV, Busch SH, Owens PH, et
al. Emergency Department-Initiated Buprenorphine for Opioid Dependence with

Continuation in Primary Care: Outcomes During and After Intervention. J Gen Intern
Med. 2017;32(6):660-6.

Gordon MS, Kinlock TW, Schwartz RP, O’Grady KE. A randomized clinical trial of
methadone maintenance for prisoners: findings at 6 months post-release. Addiction.
2008;103(8):1333-42.

Gordon MS, Kinlock TW, Schwartz RP, O’Grady KE, Fitzgerald TT, Vocci FJ. A
randomized clinical trial of buprenorphine for prisoners: Findings at 12-months post-
release. Drug Alcohol Depend. 2017;172:34-42.

Scott CK, Grella CE, Nicholson L, Dennis ML. Opioid recovery initiation: Pilot test
of a peer outreach and modified Recovery Management Checkup intervention for
out-of-treatment opioid users. J Subst Abuse Treat. 2018;86:30-5.

Sun S, Irestig R, Burstrom B, Beijer U, Burstrom K. Health-related quality of life
(EQ-5D) among homeless persons compared to a general population sample in
Stockholm County, 2006. Scand J Public Health. 2012;40(2):115-25.

59



195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

60

Cabases J, Janssen B, Szende A. Self-Reported Population Health: An International
Perspective based on EQ-5D: Dordrecht, Netherlands : Springer Netherlands. 2014.

Rosic T, Naji L, Bawor M, Dennis BB, Plater C, Marsh DC, et al. The impact of
comorbid psychiatric disorders on methadone maintenance treatment in opioid use
disorder: a prospective cohort study. Neuropsychiatr Dis Treat. 2017;13:1399-1408.

Nosyk B, Sun H, Guh DP, Oviedo-Joekes E, Marsh DC, Brissette S, et al. The
quality of eight health status measures were compared for chronic opioid
dependence. J Clin Epidemiol. 2010;63(10):1132-44.

Villeneuve PJ, Challacombe L, Strike CJ, Myers T, Fischer B, Shore R, et al. Change
in health-related quality of life of opiate users in low-threshold methadone programs.
J Subst Use. 2006;11(2):137-49.

De Maeyer J, Vanderplasschen W, Camfield L, Vanheule S, Sabbe B, Broekaert E. A
good quality of life under the influence of methadone: A qualitative study among
opiate-dependent individuals. Int J Nurs Stud. 2011;48(10):1244-57.

van der Zanden BP, Dijkgraaf MG, Blanken P, de Borgie CA, van Ree JM, van den
Brink W. Validity of the EQ-5D as a generic health outcome instrument in a heroin-
dependent population. Drug Alcohol Depend. 2006;82(2):111-8.

Rooney S, Kelly G, Bamford L, Sloan D, O'Connor JJ. Co-abuse of opiates and
benzodiazepines. Ir J Med Sci. 1999;168(1):36-41.

Specka M, Bonnet U, Heilmann M, Schifano F, Scherbaum N. Longitudinal patterns
of benzodiazepine consumption in a German cohort of methadone maintenance
treatment patients. Hum Psychopharmacol. 2011;26(6):404-11.

Olsson MO, Ojehagen A, Bradvik L, Hakansson A. Predictors of Psychiatric
Hospitalization in Ex-Prisoners With Substance Use Problems: A Data-Linkage
Study. J Drug Issues. 2015;45(2):202-13.

Arnold-Reed DE, O'Neil P, Holman CD, Bulsara MK, Rodiguez C, Gawthorne G, et
al. A comparison of mental health hospital admissions in a cohort of heroin users
prior to and after rapid opiate detoxification and oral naltrexone maintenance. Am J
Drug Alcohol Abuse. 2007;33(5):655-64.

Ngo HT, Tait RJ, Hulse GK. Hospital psychiatric comorbidity and its role in heroin
dependence treatment outcomes using naltrexone implant or methadone maintenance.
J Psychopharmacol. 2011;25(6):774-82.

Lugoboni F, Levin FR, Pieri MC, Manfredini M, Zamboni L, Somaini L, et al. Co-
occurring Attention Deficit Hyperactivity Disorder symptoms in adults affected by
heroin dependence: Patients characteristics and treatment needs. Psychiatry Res.
2017;250:210-216.

Fiksdal Abel K, Ravndal E, Clausen T, Bramness JG. Attention Deficit Hyperactivity

Disorder Symptoms are Common in Patients in Opioid Maintenance Treatment. Eur
Addict Res. 2017;23(6):298-305.

Arias AJ, Gelernter J, Chan G, Weiss RD, Brady KT, Farrer L, et al. Correlates of
co-occurring ADHD in drug-dependent subjects: prevalence and features of
substance dependence and psychiatric disorders. Addict Behav. 2008;33(9):1199-
207.



2009.

210.

211.

Carpentier PJ, van Gogh MT, Knapen LJ, Buitelaar JK, De Jong CA. Influence of
Attention Deficit Hyperactivity Disorder and Conduct Disorder on Opioid
Dependence Severity and Psychiatric Comorbidity in Chronic Methadone-
Maintained Patients. Eur Addict Res. 2011;17(1):10-20.

Henderson LA, Vlahov D, Celentano DD, Strathdee SA. Readiness for cessation of
drug use among recent attenders and nonattenders of a needle exchange program. J
Acquir Immune Defic Syndr. 2003;32(2)(Feb 1):229-37.

Abrahamsson T, Berge J, Ojehagen A, Hakansson A. Benzodiazepine, z-drug and
pregabalin prescriptions and mortality among patients in opioid maintenance
treatment-A nation-wide register-based open cohort study. Drug Alcohol Depend.
2017;174:58-64.

61









UNIVERSITY

Malmo Treatment Referral and

Intervention Study (MATRIS)

Heroin dependence is associated with high
mortality. Opioid maintenance treatment (OMT)
with methadone or buprenorphine has strong
evidence for the treatment of opioid dependence. At
the same time, in many countries potential patients
still do not receive such treatment, illustrating the
importance of finding new ways linking these
individuals to treatment for opioid dependence. A
needle exchange program (NEP) is one setting that
has been suggested as a potential link to treatment
for drug dependence. In this thesis we evaluated a
model of referral from the NEP in Malmo to an outpatient clinic for OMT. Our
results suggest that a NEP is a clinical setting that allows for efficient referral of
heroin-dependent individuals to OMT. Furthermore, even in a NEP population
with a high degree of substance use problems and social problems, there was
a significant improvement in quality of life in the short term and, importantly,
a majority of the participants were still in treatment after 12 months.

Martin Braback works as a psychiatrist, mainly with opioid dependence, at
Addiction Center Malmé.

Psychiatry
Department of Clinical Sciences, Lund

FACULTY OF Lund University, Faculty of Medicine
MEDICINE Doctoral Dissertation Series 2018:125

ISBN 978-91-7619-693-9
ISSN 1652-8220

Printed by Media-Tryck, Lund 2018 @ NORDIC SWAN ECOLABEL 3041 0903

|
6939

DA B
789176"19

9



	Blank Page
	Bråbäck hela avh G5 nr2.pdf
	Blank Page
	Paper II.pdf
	Malmö Treatment Referral and Intervention Study—High 12-Month Retention Rates in Patients Referred from Syringe Exchange to Methadone or Buprenorphine/Naloxone Treatment
	Introduction
	Materials and Methods
	Study Design
	Setting
	Participants and Recruitment
	Statistical Analysis

	Results
	Discussion
	Ethics Statement
	Author Contributions
	Funding
	References


	Blank Page
	Blank Page




