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Illicit opioid consumption is associated
with a sixfold increase in obstetric complications
in pregnant women. Neonatal complications
include narcotic withdrawal, postnatal growth
deficiency, microcephaly, neurobehavioural
problems, increase in neonatal mortality and a
/4-fold increase in sudden infant death
syndrome. The primary goal of treatment for
opioid dependence in pregnant women is to
stabilise the patient, in order to avoid the
permanent fluctuation of plasma levels and
related foetal consequences, such as foetal
distress and preterm birth. Psychosocially
assisted opioid substitution treatment is the
first-line treatment for opioid dependence in
pregnant women, and several combinations of
substitution medicines and psychosocial
approaches are available. The pharmacological
interventions studied in this overview were
methadone, buprenorphine and slow-release oral
morphine; the psychosocial interventions were
cognitive behaviour approaches and contingency

management. The observed differences between
the three substitution approaches did not show a
homogeneous and comprehensive pattern to
conclude that one treatment is superior to the
others for all relevant outcomes. While
methadone seems superior in retaining patients
in treatment, buprenorphine seems to yield to
less severe neonatal abstinence syndrome and
higher birth weight.

Recommended citation: European Monitoring Centre for
Drugs and Drug Addiction (2014), Pregnancy and opioid use:
strategies for treatment, EMCDDA Papers, Publications Office
of the European Union, Luxembourg.

1/34



| Background

The true prevalence of drug use among pregnant women in
Europe is difficult to ascertain, and differences across
countries or in certain areas may exist. In reality, data on the
prevalence of illicit drug use among pregnant women are not
available for most European countries. Information made
available by the EMCDDA's Reitox network (1) in a 2012 data
collection exercise comes from isolated studies using various
methodologies, and the results are not readily comparable.
For example, a study conducted in an inner-city maternity
hospital in Dublin, Irelandn found that 4 % of antenatal and

6 % of postnatal women tested positive for drug metabolites.
The proportion of urine samples that tested positive for drug
metabolites was higher among women admitted for labour
than among women attending scheduled antenatal visits. One
reason for this may be that women who use drugs are less
likely to receive antenatal care than women who are drug free.

In a recent study, also using biological specimens, hair
analysis showed that 16 % of women giving birth in a hospital
in Ibiza, Spain, had used some type of illicit drug during the
third trimester of their pregnancy (Friguls et al., 2012),
although only 2 % of women reported drug use during their
pregnancy. In Latvia, women reported drug use in 0.2 % of live
births and 0.8 % of stillbirths. In this country, antenatal care is
received before the twelfth week of pregnancy by 90 % of
expectant women in the general population, compared with
70 % of those who had ever used drugs (EMCDDA, 2012). The
National Registry of Mothers at Childbirth in the Czech

TABLE 1

Health harms associated with substance use during pregnancy

Republic reported a prevalence of 1.8 % of illicit drug use
among over 1 million mothers between 2000 and 2009.

Although itis difficult to estimate the real prevalence, the
problem of pregnant drug users is known by those working in
the field and it is important to accurately address it for several
reasons. Firstly, pregnant women may shy away from health
services for fear of the consequences on their parental rights;
secondly, they may wish to quit drugs and treatment in an
uncontrolled way, which can be riskier than remaining in
pharmaceutically assisted treatment; and, finally pregnancy
has been described as a ‘window of opportunity’ for drug
users to take care of their health (Daley et al., 1998).

| Risks of opioid use during pregnancy

All psychoactive drugs, including alcohol, tobacco and some
prescribed medications, may have adverse effects on the
pregnancy, the unborn child and the newborn. However,
different drugs may act differently (Table 1). This may be a
result of not only the drug itself, but also the poor overall
health and nutritional status of the drug-using expectant
woman. The degree of the impact of drug use during
pregnancy largely depends on the intensity of drug use, which
is complicated by the fact that patients frequently abuse more
than one licit or illicit substance (Goel et al., 2011; Havens et
al., 2009) and up to 97 % of opioid-dependent pregnant
women are smokers (Jones et al.,, 2011).
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The effect of these drugs may be confounded by polydrug use and/or other health and lifestyle factors associated with drug use.
A summary of the health harms of drugs, The Centre for Public Health, Faculty of Health & Applied Social Science, Liverpool John Moores University, on

behalf of the Department of Health and National Treatment Agency for Substance Misuse (2011).

() Reitoxis the European information network on drugs and drug addiction.
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Untreated opiate dependence in pregnant women is
associated with many environmental and medical factors that
contribute to poor maternal and child outcomes. lllicit opioid
consumption is associated with a sixfold increase in obstetric
complications such as low birth weight, toxaemia, third
trimester bleeding, malpresentation, puerperal morbidity (2),
foetal distress and meconium aspiration. Neonatal
complications include narcotic withdrawal, postnatal growth
deficiency, microcephaly, neurobehavioural problems,
increase in neonatal mortality and a 74-fold increase in
sudden infant death syndrome (Dattel, 1990; Fajemirokun-
Odudeyi et al., 2006; Ludlow et al., 2004). Neonates born to
mothers chronically abusing illicit opioids or provided with
maternal medication-assisted treatment, such as methadone
or buprenorphine, are frequently born with a passive
dependency to those specific agents. Intrauterine exposition
to all of the commonly used opioids, including heroin and
methadone, but also prescription drugs (OxyContin, Percodan,
Vicodin, Percocet and Dilaudid), sedative hypnotics such as
benzodiazepines (e.g. Diazepam) and barbiturates can
produce neonatal abstinence syndrome (NAS) after disruption
of the trans-placental passage of drugs at birth. NAS is
characterised by signs and symptoms of the central nervous
system, hyperirritability, gastrointestinal dysfunction and
respiratory and autonomic nervous system symptoms
(Kaltenbach et al., 1998). However, with the current medical
knowledge NAS is an easily treatable condition and no infant
mortality should occur as a result of NAS.

Itis important to note that, contrary to alcohol,
benzodiazepines and nicotine, opioids do not have teratogenic
potential (3). Thus, special attention needs to be paid to
dependence and abuse of legal substances and prescription
drugs that can have severe consequences for the foetus and
newborn, such as foetal developmental disorders or sudden
infant death syndrome (Fetal Alcohol Spectrum Disorders
Center for Excellence, 2013; McDonnell-Naughton et al.,
2012).

(2) This refers to any illness occurring in the 10 days postpartum.
(3) This means the potential to cause malformations to an embryo or a foetus.

Description of the interventions

The primary goal of treatment for opioid dependence in
pregnant women is stabilisation of the patient, in order to
avoid the permanent fluctuation of plasma levels and related
foetal consequences, such as foetal distress and preterm
birth. Psychosocially assisted opioid substitution treatment
(OST) is the first-line treatment for opioid dependence in
pregnant women. Each dimension of this multicomponent
intervention plays a different role. For example, although many
women want to cease using opioids when they find out they
are pregnant, they should be encouraged to start or, if this is
already the case, remain in OST. This is because severe opioid
withdrawal symptoms resulting from the abrupt interruption of
opioids can lead to abortion in the first trimester of pregnancy
or premature labour in the third trimester. Furthermore, a
possible relapse to heroin use can result in obstetric
problems.

Since the early 1970s, OST with methadone has been the
standard treatment for opioid-dependent pregnant women.
More recently, buprenorphine has been administered to this
group for OST. Placental transfer of buprenorphine may be
lower than methadone, reducing foetal exposure and the
development of NAS (Rayburn and Bogenschutz, 2004).
Promotion of compliance can be supported in a number of
ways. Behavioural change techniques play a prominent role
here.

In order to guarantee the effectiveness of cognitive
behavioural interventions, treatment fidelity is important.
Using standardised, manual-based interventions is an
important tool here. The main approaches are based on
motivational interviewing and motivational enhancement
therapy (see box on page 4).
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Contingency management (CM): the premise behind CM is
to systematically use reinforcement techniques to modify
behaviour in a positive and supportive manner. It has been
used in the treatment of substance abuse since the 1970s
(Sitzer and Nancy, 2006). The most common form of CM has
been the use of monetary vouchers, although prize reinforcers
have been used as well. CM was first demonstrated to be
efficacious in both treatment retention and substance
abstinence in cocaine-dependent individuals (Higgins et al.,
1991), but has subsequently been studied in relation to
opioids, marijuana, cigarettes, alcohol, benzodiazepines and
multiple drugs. Recently it has been used in populations of
pregnant, illicit-drug-dependent women.

Cognitive behavioural therapy (CBT) focuses on altering
the beliefs that contribute to substance use and providing
training in coping and skills development (Galanter et al.,
2007). Cognitive strategies (e.g. identifying distorted
thinking patterns) are typically combined with behavioural
strategies (e.g. coping with craving to use, communication,
problem solving, substance refusal skill training) (Waldron
and Turner, 2008). The Social Behaviour and Network
Therapy approach uses a range of cognitive and behavioural
strategies to build social networks supportive of change
involving the client and other network members (family and
friends) (UKATT research team, 2001).

How the interventions work

Methadone maintenance given during pregnancy reduces
maternal illicit opiate use and foetal exposure, enhances
compliance with obstetric care, and is associated with improved
neonatal outcomes, such as increased birth weight
(Fajemirokun-Odudeyi et al., 2006; Sutter et al., 2014).
Additional benefits include a potential reduction in behaviours
related to drug-seeking (for example, prostitution as a means to
raise money for drugs). This reduction may decrease the
woman'’s risk of acquiring sexually transmitted diseases such as
human immunodeficiency virus (HIV) and hepatitis. For all these
reasons, methadone treatment has become the ‘gold standard’
for the management of pregnant heroin users (NIH, 1998), and
many national and international guidelines (UK: Department of
Health (England) and the devolved administrations 2007; USA:
CSAT, 2005; Australia: Dunlop et al., 2003; and WHO, 2009)
support the use of methadone during pregnancy (4).

(*) Aninventory of national treatment guidelines and international guidelines is
available on the EMCDDA's Best practice portal, at emcdda.europa.eu/
best-practice/standards/treatment

Opioid substitution treatment (OST): Also called
‘substitution therapy’, ‘agonist pharmacotherapy’, ‘agonist
replacement therapy’ or ‘agonist-assisted therapy’, OST is
defined as the administration under medical supervision of
a prescribed psychoactive substance that is
pharmacologically related to the one producing
dependence to patients with substance dependence, for
achieving defined treatment aims. Substitution therapy is
widely used in the management of nicotine (‘nicotine
replacement therapy’) and opioid dependence.

Motivational interviewing (MI) and motivational
enhancement therapy (MET): M| was initially developed for
treating problem drinkers (Miller et al., 2003). It is a directive,
client-centred counselling style for eliciting behaviour
change by helping clients explore and resolve the
ambivalence surrounding their substance use (Rollnick and
Miller, 19995). It draws from the trans-theoretical model of
change (DiClemente and Prochaska, 1998) in order to
improve treatment readiness and retention. In the
motivational approach (MI, MET), rather than confront the
patient’s resistance to abstinence in a direct, possibly
aggressive, manner, the therapist rolls with resistance’. At
the same time, he or she tries to help the patient develop
more self-motivation to stop using via specified techniques
(Woody, 2003).

Studies conducted between 1988 and 1998 were performed
in treatment centres offering methadone and comprehensive
services, including obstetric, health and psychiatric care and
individual, group and family therapy. Consequently, it is
difficult to evaluate the results of these studies in order to
distinguish the benefits of methadone in isolation from social
measures and obstetric care (Wang, 1999).

The available clinical literature suggests that buprenorphine
maintenance is associated with reduced maternal illicit opiate
use and foetal exposure, enhanced compliance with obstetric
care, and improved neonatal outcomes, such as increased
birth weight (Johnson et al., 2003; Lejeune et al.,, 2006).

As already mentioned, pregnancy has been considered a
‘window of opportunity’ for drug treatment intervention (Daley
et al, 1998). Maternal concern for the baby has been thought
of as a motivator to seek treatment. Although qualitative
studies have documented maternal motivation (Dakof et al.,
2003; Murphy et al., 1999), they have also described the many
structural and social barriers to both receiving and remaining
in treatment (Boyd et al., 1999; Murphy et al., 1999).
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Why this review?

Systematic reviews of evidence are available for all the
substitution treatment and psychosocial approaches to treat
opioid dependence but only a few of them include studies on
pregnant women. Furthermore, recent studies have enlarged
the treatment options for pregnant opioid users. Therefore, an
overview of the effectiveness of the available interventions is
needed.

The objective of the present overview is to assess the
effectiveness of any OST, either alone or in combination with
psychosocial interventions, for promoting the retention of
pregnant women in treatment and reducing illicit substance
use and for improving child health status and reducing
neonatal mortality.

Methods

In order to select the studies for inclusion in this review, we set
the following criteria. We decided to search and include all the
experimental or quasi-experimental studies involving the
treatment of opioid dependence for pregnant women. As the
focus was pregnancy, we excluded any studies that were
initiated postpartum. Participants in the studies included
needed to have a diagnosis of opioid dependence (in
agreement with the standards set by the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition; DSM-
IV) but no criteria were set for gestational age or existing
comorbidity.

In terms of treatment, we included studies comparing any
type of pharmacological intervention alone or in combination
with any type of psychosocial intervention. These treatments
had to be compared with no intervention or psychosocial
interventions only.

The primary outcomes were considered separately for the
women and the newborn babies concerned.

Measures of treatment success for the woman were
considered as the number of women who remained in
treatment for the whole time planned; evidence of use of illicit
substances during and/or after the conclusion of the
treatment/birth of the child. On the obstetric outcomes, the
measures considered were third trimester bleeding, foetal
distress and meconium aspiration, caesarean section,
non-normal presentation, medical complications at delivery,
breastfeeding following obstetric delivery and puerperal
morbidity.

Secondary outcomes considered relevant for the pregnant
woman/mother were nicotine consumption, use of other

substances (licit or illicit) and side effects for the pregnant
woman/mother. The wellbeing of the child was measured as
health status (birth weight, Apgar (°) score), NAS, prenatal and
neonatal mortality and any other side effects for the child.

Search strategy

In order to identify all of the studies falling within our inclusion
criteria, we performed structured web-based searches using a
combination of relevant keywords. These search strategies
were adapted to query the specialised databases available,
namely the Cochrane Central Register of Controlled Trials
(CENTRAL) Issue 3, April 2013, and in particular the Cochrane
Drugs and Alcohol Group (CDAG) Specialized Register — an
inventory of studies included in the systematic reviews of
evidence; PubMed, the platform of the American National
Library of Medicine, also called MEDLINE (1966 to October
2013); and EMBASE — a medical database containing
information on drugs and diseases from pre-clinical studies to
searches on critical toxicological information (Elsevier,
EMBASE.com, 1974 to October 2013). Two other databases,
namely the Cumulative Index to Nursing and Allied Health
Literature (CINAHL including nursing and allied health
journals, 1982 to October 2013) and the Web of Science, were
also consulted. For details of the search strategies for all
databases, see Annex 2.

Searching other resources

In addition to the web-based searches, we checked our results
against the reference lists of all relevant papers to identify
further studies; some of the main electronic sources of
ongoing trials (National Research Register, meta-Register of
Controlled Trials; Clinical Trials.gov, Agenzia Italiana del
Farmaco); conference proceedings likely to contain trials
relevant to the review (College on Problems of Drug
Dependence); national focal points for drug research (e.g.
National Institute of Drug Abuse, National Drug and Alcohol
Research Centre); and authors of included studies and
experts in the field in various countries were contacted to find
out if they knew of any other published or unpublished
controlled trials. There were no language restrictions at search
strategy level. If an interesting paper was found in a language
the screening authors did not read, the paper’s author(s) was/
were contacted for translation.

Data collection and analysis

Two authors independently screened the titles and abstracts
of studies obtained by the search strategy. Each potentially

(®) Activity, pulse, grimace, appearance and respiration.
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relevant study located in the search was obtained as full text
and assessed for inclusion independently by the two authors;
where disagreements occurred, a third author was consulted.
Data were extracted independently by the two authors. Any
disagreements were discussed and resolved by consensus.

Assessment of the risk of bias

The quality of studies must be assessed in order to reduce the

risk of distorted results due to bias. The risk of bias
assessment for randomised controlled trials (RCTs) and
controlled clinical trials (CCTs) in this review was performed
using the criteria recommended by the Cochrane handbook
(Higgins et al., 2011). The recommended approach for
assessing risk of bias in studies included in the Cochrane
handbook is a two-part tool, addressing seven specific
domains, namely sequence generation and allocation
concealment (selection bias); blinding of participants and
providers (performance bias); blinding of outcome assessor
(detection bias); incomplete outcome data (attrition bias);

selective outcome reporting (reporting bias); and other source

of bias. The first part of the tool involves describing what was
reported to have happened in the study. The second part of
the tool involves assigning a judgement relating to the risk of
bias for that entry (low, high or unclear). To make these
judgements, we used the criteria indicated by the handbook
adapted to the addiction field (see Annex 3 for details).

The domains of sequence generation and allocation
concealment (avoidance of selection bias) were addressed in
the tool by a single entry for each study. Blinding of
participants to treatment, blinding of personnel and outcome
assessors to the allocation of patients (avoidance of
performance bias and detection bias) were considered
separately for objective outcomes (e.g. dropout, use of
substance of abuse measured by urine analysis, subjects
relapsed at the end of follow-up, subjects engaged in further
treatments) and subjective outcomes (e.g. duration and
severity of signs and symptoms of withdrawal, patient
self-reported use of substance and side effects). Data were
extracted independently by two authors. Any disagreement
was resolved by discussion.

The main objective of epidemiological research is to find
explanations to the manifestation of diseases in the
population. Bias is a false result influenced by
uncontrolled factors. A typical example of bias is an
unwanted selection of the population studied so that the
sample does not adequately represent the target
population. Bias has been defined as ‘incorrect
assessment of the association between an exposure and
an effect in the target population’ (Delgado-Rodriguez
and Llorca, 2004). The quality of studies is highly linked
to the reduction of possible bias. There are many known
types of bias, including selection bias, the risk of
selecting the sample for uncontrolled characteristics
(Delgado-Rodriguez and Llorca, 2004); attrition bias,
one type of selection bias which is related to the number
of patients that leave a study before the final
assessment; indication bias, which emerges in RCTs
when patients, instead of being assigned to treatment
randomly, are assigned on the basis of some
characteristics, for example a higher susceptibility to
some disease; and assessment bias or detection bias,
when the professionals assessing the results of an
intervention are influenced by their knowledge of the
interventions provided. A typical example is a nurse who
measures body temperature more often or more
accurately in the patients given placebo than in those
given the active substance.

Why are some studies defined as 'blinded’?

Blinding refers to all of the strategies putin place to
prevent knowledge of the intervention influencing
behaviour (of patients or clinicians, carers or outcome
assessors), hence leading to biased results
(performance bias). In an RCT, patients are often blinded
to the intervention so that they cannot over-report or
under-report some symptoms. The same strategy applies
to assessors. The term ‘double blind’ describes a
situation in which neither the patient nor the assessor of
the outcome (for example, the professional asking
questions) aware of the treatment provided to the
specific patient.
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Measures of treatment effect

Measures of effects were calculated separately for two main
types of outcomes. Dichotomous outcomes include those that
can have only two results (the typical one being mortality, as a
person can be only dead or alive). These outcomes were
analysed calculating the risk ratio (RR) for each trial. The RR is
used to compare the risk in the two different groups of people,
i.e. treated and control groups, in order to ascertain whether
belonging to one group or another increases or decreases the
risk of developing certain outcomes. As a general rule, a RR
thatis lower than 1 indicates a reduction in risk while a RR
exceeding 1 indicates an increased risk.

Confidence intervals are a measure of the uncertainty of a
result that indicates the minimum and the maximum the result
can assume for the effect of chance. Confidence intervals
include two measures: the lower and the upper. As a rule of
thumb in interpretation, a confidence interval including 1 is
considered not statistically significant because it includes the
case in which the RRs in the two groups compared is equal
and the intervention tested has no effect.

Continuous outcomes can assume many different measures
(for example, blood pressure). These outcomes were analysed
calculating the mean difference (MD) or the standardised
mean difference with confidence intervals of 95 %.

Furthermore, when data on the number of participants using a
substance (dichotomous outcome) were reported, we used
these data instead of the data presented as the number of
positive urine tests over the total number of tests (continuous
measure) in the experimental and control group, as a measure
of substance abuse. This is because using tests instead of the
participants as the unit of analysis violates the hypothesis of
independence among observations. In fact, multiple tests on
the same patients cannot be considered independent
observations. Nevertheless, if only continuous measures were
available, we used them.

Assessment of heterogeneity

Overviews such as the present one typically include several
studies which, by definition, differ: they have been conducted
in various places and times and include several populations
(they are heterogeneous). The difference can be clinical (i.e.
related to the interventions and the patients) or statistical.
Statistical heterogeneity occurs when the variation is higher
than expected for the mere effect of chance. While clinical
heterogeneity brings important information (for example, it
says that one intervention is more effective in patients with
some characteristics than in others), statistical heterogeneity
can be misleading. For this reason, techniques exist to
minimise the effect of the heterogeneity. In order to consider

this heterogeneity in the meta-analysis (the pooled estimate
of study results), some specific statistical tests were used. The
test that was used in this overview to measure and control the
heterogeneity was the |2 statistic and chi-squared test for
heterogeneity (Higgins et al., 2003). A heterogeneity test
higher than 50 % indicates that the results of the analysis
must be interpreted with caution.

Grading of evidence

In order to classify the quality of the evidence, the Grading of
Recommendation, Assessment, Development, and Evaluation
Working Group (GRADE) developed a system (Guyatt et al.,
2008; Schunemann et al., 2003) which takes into account
issues related not only to internal validity — for example the
risks of bias — but also to external validity, or generalisability
of results, such as directness of results (). The overall quality
of the evidence for the primary outcome was assessed using
the GRADE system.

Table 4 presents the main findings of the review and key
information concerning the quality of evidence, the magnitude
of effect of the interventions examined, and the sum of
available data on the main outcomes.

Data synthesis

The outcome measures from the individual trials were
combined through meta-analysis where possible
(comparability of intervention and outcomes between trials)
using the fixed effects model (7), as the studies were expected
to be similar in terms of types of participants, settings and
treatments administered.

Sensitivity analysis for risk of bias

Itis possible to assess the risk of bias in the included studies
(see box 'What is bias? on page 6) before conducting the
meta-analysis. The method used in this type of review helps
visualise studies that are outliers in respect of several
outcomes. In order to include an assessment of the risk of bias
in the review process, we can start by plotting the intervention
effect estimates against the assessment of risk of bias. If we
find significant associations between the measures of effect
and risk of bias, this would exclude from the analysis studies
with a high risk of bias. The items considered in the sensitivity
analysis would be random sequence generation, allocation

(6) More details about the GRADE system can be found at gradeworkinggroup.
org/

(7) The fixed effects model is a statistical technique that is used when studies are
expected to be sufficiently similar to be pooled together without the need to
balance for heterogeneity.
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concealment, blinding of personnel and outcome assessors.
However, in the present overview it was not possible to
perform such a sensitivity analysis because of the small
number of studies included.

Results

FIGURE 1
Flow chart of the process

Records identified through
database searching (CDAG
Register: 115; PubMED: 672;
CENTRAL: 84; EMBASE: 226; 0 additional records identified
CINAHL: 110; WOS: 178) through other sources

l l

968 records after duplicates removed

!

968 records 927 records
screened excluded based on
l title and abstract

20 full-text articles
excluded, with
reasons

41 full-text articles
assessed for
eligibility

l

21 articles (10
studies) included

_—

Results of the search

We identified a total of 968 records (Figure 1) but 927 were
excluded because the title and abstract were not relevant and
41 articles were retrieved as full text in order to perform a
more detailed evaluation. Following this evaluation, 20 were
excluded, leaving 10 studies (21 references) that satisfied all
the criteria for inclusion. We did not find any unpublished
studies. We wrote to the first authors of published studies and
one replied, who confirmed that, to his knowledge, there were
no unpublished trials.

Included studies

Ten studies involving 728 participants satisfied the criteria for
inclusion (Carroll et al., 1995; Fischer et al., 1999; Fischer et
al., 2006; Haug et al., 2004; Jones et al., 2005; Jones et al,,
2011; MOTHER Study; O'Neill et al., 1996; Silverman et al.,
2001; Tuten et al., 2012).

Trials ranged from 2 to 36 weeks, with a mean duration of 18
weeks. The countries covered by the trials were the United
States (six), Austria (two), Australia (one) and Austria, Canada
and the United States (one). The last was the MOTHER Study
— a multicentre international study. Four trials, with a total of
271 participants, assessed the effectiveness of agonist
maintenance treatments. Three of them compared methadone
(dose between 20 and 140 mg/day) with buprenorphine (dose
between 2 and 32 mg /day) (Fischer et al.,, 2006; Jones et al.,
2005; MOTHER Study) and one compared methadone (mean
dose at delivery 53.48 mg) with slow-release oral morphine
(SROM; mean dose at delivery 300.43 mg) (Fischer et al,,
1999). Six studies involving 457 participants (Carroll et al.,
1995; Haug et al., 2004; Jones et al., 2011; O'Neill et al., 1996;
Silverman et al., 2001; Tuten et al,, 2012) assessed the
effectiveness of psychosocial interventions combined with
agonist maintenance treatment.

Nine studies were conducted in outpatient settings and one in
an inpatient setting. Four studies were conducted in both
settings. The psychosocial interventions considered in the
studies were CM — three studies (Carroll et al., 1995,
Silverman et al,, 2001, Tuten et al,, 2012); MET — one study
(Haug et al,, 2004); Cognitive Behavioral Relapse Prevention
Therapy — one study (O'Neill et al., 1996); and one therapeutic
workplace study (Tuten et al., 2012). The six studies that
assessed the effectiveness of psychosocial interventions
combined with agonist maintenance treatment were very
heterogeneous in terms of study objective, types of
interventions compared, types of outcomes and ways of
measuring outcomes. A pooled analysis of the results was
possible only for retention in treatment within each subgroup;
the other results have been described in a narrative way.

The total number of participants was 728 opiate-dependent
pregnant women meeting DSM-IV criteria with a mean age of

28.9 years and a mean gestational age of 25 weeks.

For a detailed description of characteristics of included
studies, see Annex 1.
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TABLE 2

Methodological quality of included studies

Low risk of bias

Description unclear

Jones et al, 2005; Jones et al,,

2011; Silverman et al., 2001

Carroll et al,, 1995; Fischer et
al,, 1999; Fischer et al., 2006;
Haug et al., 2004, MOTHER

Fischer et al.,, 2006; Jones et
al, 2005; MOTHER Study

Carroll et al,, 1995; Fischer et
al, 1999; Haug et al., 2004;
Jonesetal, 2011; O'Neill et

Fischeretal, 2006; Jones et al.,

2005; MOTHER Study

Carroll et al.,, 1995; Fischer
etal, 1999; Jones et al.,
2011; O'Neill et al.,, 1996

Study; O'Neill et al,, 1996;
Tuten etal, 2012

Any risk of bias

Note: All the studies were randomised controlled trails.

As shown in Table 2 above, random sequence generation
(selection bias) exists in three studies (Jones et al., 2005;
Jones et al, 2011; Silverman et al.,, 2001). These used a
random sequence generation method at low risk of selection
bias. All other studies were judged at unclear risk of bias.
Allocation concealment (selection bias) was at low risk of bias
in three studies (Fischer et al., 2006; Jones et al., 2005;
MOTHER Study) and unclear risk in all the others. Concerning
the blinding of participants and/or personnel (performance
bias) and outcome assessor (assessment or detection bias):
for subjective outcomes, three studies (Fischer et al., 2006;
Jones et al,, 2005; MOTHER Study) were double-blind judged
at low risk; seven studies were judged at high risk of
performance bias, one (Fischer et al.,, 1999) because it was an
open study and the other six (Carroll et al., 1995; Haug et al.,
2004; Jones et al., 2011; O'Neill et al., 1996; Silverman et al.,
2001; Tuten et al., 2012) because blinding of participants and
personnel was not possible for the types of intervention
compared. For objective outcomes, all studies were judged at
low risk of performance and detection bias. For incomplete
outcome data (attrition bias), only one study had no attrition.
Four studies were judged at low risk of bias (Carroll et al.,
1995; Fischer et al., 1999; Jones et al., 2011; O'Neill et al.,
1996). The other studies were judged at high risk of attrition
bias because the attrition rate was high and not balanced
between groups.

Effects of interventions

Mothers

1. Retention in treatment

The studies showed that both patients treated with
methadone and those given SROM remained in treatment as

al., 1996; Silverman et al.,
2001, Tuten et al., 2012

Carroll et al., 1995; Fischer et
al, 1999; Haug et al., 2004;
Jonesetal,2011; O'Neill et al.,
1996, Silverman et al., 2001;
Tutenetal, 2012

Fischer et al, 2006, Haug
etal,2004; Jones etal,
2005; MOTHER Study;
Silverman et al., 2001;
Tuten etal, 2012

planned. Adding cognitive behavioural interventions and CM
to treatment was found to potentially improve retention in
treatment.

2. Use of substances

Methadone and SROM helped patients to abstain from using
illicit substances. The addition of CM or cognitive behavioural
approaches did not change the results in two studies out of
three (but some results were apparent at 9-month follow-up,
when the control group increased use). Other illicit substances
were found in the urine analysis and the only relevant result
was the effect of CM on reducing cocaine use. No significant
differences were observed among groups for the number of
cigarettes smoked per day.

3. Obstetrical outcomes

3.1. Premature delivery

In two out of three studies there were more premature
deliveries in the methadone group than in the buprenorphine
group, and in the morphine group the mean week of delivery
was lower. However, no statistically significant differences
were reported in any of the studies. The addition of CM
seemed to improve the completion of gestation.

3.2. Caesarean section

In one out of three studies, the percentage of caesareans was
lower in the patients in the buprenorphine group. No
differences were reported in the remaining patients.

3.3. Foetal presentation and puerperal morbidity

In one of the studies, there were more newborn babies with
abnormal presentation (i.e. not head first) in methadone-
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rather than in buprenorphine-treated mothers. Nevertheless,
the difference was considered not statistically significant.
None of the mothers participating in the studies had any
illness in the 10 days after giving birth.

3.4. Side effects for the mothers

The side effects were not statistically significant and more
frequent in methadone- than in buprenorphine-treated
women.

Newborn babies

1. Birth weight

In one of the studies, the newborns of mothers treated with
buprenorphine had higher weight at birth, and in another
study, the babies of mothers provided with CM in addition to
usual care had a higher birth weight.

2. Neonatal abstinence syndrome

In three studies, the RR for the baby having NAS was not
statistically significant and slightly higher in the
buprenorphine- than in the methadone-treated group. The
score for NAS peak over all observation days was lower in the
buprenorphine group in one study and lower in the methadone
group in another. The mean duration of treatment for NAS was
not different across the groups and the total amount of

morphine needed to treat NAS was lower in the buprenorphine
group, the mean stay in hospital for the treatment of NAS was
lower in the buprenorphine group.

When comparing methadone with SROM, there were no
differences in the length of time the infants remained in
hospital for detoxification. In one study, in the methadone
group there were two fatalities. No prenatal or neonatal deaths
occurred in the methadone versus SROM study.

3. Apgar score

The Apgar score is a clinical test for newborn babies at one
and five minutes after birth. The one-minute score determines
how well the baby tolerated the birthing process. The five-
minute score tells the doctor how well the baby is doing
outside the mother's womb (MedlinePlus, accessed July
2014).

Three studies reported the Apgar score at five minutes after
birth as showing no differences among the groups.

4. Side effects for the baby

In one study there were more side effects in the babies born to
mothers treated with methadone (statistically significant).
Conversely, the non-serious side effects were higher in the
buprenorphine-treated group (measure was non-statistically
significant).
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TABLE 4
Methadone compared to buprenorphine for opiate-dependent pregnant women

lllustrative comparative risks (*) (95 % Cl)

Relative effect No of Quality of the
Corresponding risk o participants evidence
() (studies) (GRADE)
Buprenorphine
Dropout Study population RR 0.64 223 (3 studies) O®OOO
Sl LD 318 per 1000 204 per 1000 041t 10D Low () ()
FO"OW‘Up: 15to (134 to 321)
18 weeks
Moderate
326 per 1000 209 per 1000
(134 to 329)
Use of primary Study population RR 1.81 151 (2 studies) OO0
CLLDEID 75 per 1000 135 per 1000 (Ao Low () ()
ObjeCtIVe (52 to 350)
Follow-up: 15 to
18 weeks Moderate
43 per 1000 78 per 1000
(30t0 202)
Birth weight The mean birth weight The mean birth weight 150 (2 studies) OOHOO
Objective difference ranged in the intervention Low () () ) ()
Follow-up: mean across control groups  groups
18 weeks from 3.53t103.09g was
224.91 g lower
(24846 gto
201.36 g lower)
Apgar score The mean Apgar The mean Apgar 163 (2 studies) O®OHOO
Objective: Scale score ranged across score in the Low (1) (2)
from O to 10 control groups from intervention groups
Follow-up: mean 8.9t09.0 was
18 weeks 0 higher
(0.03 lower to
0.03 higher)
Number treated Study population RR 1.22 166 (3 studies) ®OO0G
for NAS 447 per 1000 546 per 1000 (0.8910 167) Very low (1) (2) (5)
el (398 t0 747)
Follow-up: 15 to
18 weeks Moderate

466 per 1000 569 per 1000

(41510 778)

Apgar, activity, pulse, grimace, appearance and respiration score; Cl, confidence interval; NAS, neonatal abstinence syndrome; RR, risk ratio.
GRADE Working Group grades of evidence.

High quality: Futher research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an importantimpact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

(M) Forincompete outcome data, we judged the studies at high reisk of attrition bias because the attrition rate was high and unbalanced between groups.
(@) Small sample size.

(3) Statistically significant heterogeneity.

(*) No explanation was provided.

(®) Variability in results
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Discussion

Summary of the main results

The effectiveness of OST in pregnancy was measured in three
studies (Fischer et al., 2006; Jones et al., 2005; MOTHER
Study) comparing methadone with buprenorphine (223
participants) and one (Fischer et al., 1999) compared
methadone with SROM (48 participants).

For the women, the dropout rate was lower in the methadone
group, whereas there was no difference in use of primary
substance between methadone and buprenorphine. SROM
seemed superior to methadone in helping women to abstain
from the use of heroin during pregnancy.

For the newborns, in the comparison between methadone and
buprenorphine, birth weight was higher in the buprenorphine
group in the two trials that could be pooled. The third study
(MOTHER Study) reported that there was no statistically
significant difference. For the Apgar score, all studies which
compared methadone with buprenorphine did not find
significant differences. The studies used a variety of measures
to assess NAS. For some of them, there were no statistically
significant differences between groups (number of newborns
treated for NAS, mean duration of treatment for NAS, total
number of morphine drops administered), while others were in
favour of buprenorphine (the NAS peak score over all
observation days (MOTHER Study), the total amount of
morphine required to manage NAS and the length of hospital
stay). The comparison of methadone with SROM did not result
in any statistically significant difference for birth weight and
mean duration of NAS. The Apgar score was not considered in
the study (Fischer et al., 1999).

Only one study (MOTHER Study), which compared methadone
with buprenorphine, reported side effects: for the woman, no
statistically significant differences were observed; for the
newborns, the buprenorphine group showed significantly
fewer serious side effects.

In the comparison between methadone and SROM, no side
effects were reported for the woman, whereas one child in the
methadone group had central apnea and one child in the
morphine group had obstructive apnea.

Nevertheless, it should be considered that cigarette smoking
has an effect on newborn babies’ outcomes. Only one study
(Fischer et al.,, 1999) reported data on cigarette consumption
at the start of the study and at delivery. Women smoked a
mean of 29 cigarettes per day at enrolment in the study and a
mean of 14 cigarettes per day at delivery. There was no
statistically significant difference between groups in the

reduction of cigarettes smoked. This seems to be a relevant
outcome not considered by most of the included studies. The
level of nicotine exposure during pregnancy does affect birth
weight and might also affect NAS.

For the effectiveness of any psychosocial intervention
combined with agonist maintenance treatment, six studies
with 457 participants satisfied the criteria for the assessment
of adding psychosocial interventions to standard agonist
maintenance treatment (MTT plus counselling) in order to be
included in the review. The studies were very heterogeneous in
terms of study objective, types of interventions compared,
types of outcome and outcome measurements. They have
been grouped into three categories: studies on the CM
approach (three studies), studies on the cognitive behavioural
approach (two studies) and studies on therapeutic workplace
approach (one study). All studies assessed the efficacy of the
addition of a further psychosocial approach to standard care
(methadone maintenance treatment and counselling).

The dropout rate was not significantly different in all three
comparisons. For drug use, the CM approach seemed to be
efficacious in reducing drug use in one study only. Drug use
was not significantly different between groups in studies
assessing the efficacy of a cognitive behavioural approach.
The study assessing the efficacy of the therapeutic workplace
did not assess this outcome.

Obstetric outcomes were not assessed in the included
studies. One study on the efficacy of CM assessed these
outcomes for the infants. Women in the enhanced programme
tended to have heavier infants than women in standard
treatment. However, there were no differences in length of
time the infants remained in hospital for detoxification.

Quality of the evidence

Regarding the effectiveness of agonist maintenance
treatment, three out of four studies had an adequate
allocation concealment and were double blinded. The major
uncertainty with the results of the studies is for attrition bias:
three out of four studies had a high dropout rate of between
30 % and 40 %, unbalanced between groups. Of course this is
because of the distinctive condition of this target population.

On the effectiveness of any psychosocial intervention
combined with agonist maintenance treatment, only two
studies were able to perform an adequate method of random
sequence generation. Four studies were judged at low risk of
attrition bias and two at unclear risk. None of the studies was
‘double blinded’ (see box ‘What is a bias?’ on page 6).
Furthermore, information on whether the outcome assessor
was blinded was not specified in any of the studies and overall
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the methodological information available in the articles did not
enter into details, but this can be owing to the lack of space
allowed by the editors. We searched for unpublished studies
but we did not find any.

Conclusions

The pharmacological interventions studied in this overview
were methadone, buprenorphine and SROM. The observed
differences between the three approaches did not show a
homogeneous and comprehensive pattern that would allow us
to conclude that one treatment is superior to the others for all
relevant outcomes. While methadone seems superior in
retaining patients in treatment, buprenorphine seems to yield
to less severe NAS and higher birth weight. In addition, the
recently published multicentre international trial on 175
pregnant women is still too small to draw firm conclusions
about the equivalence of the treatments compared. Many
questions remain unanswered, such as which is the most
effective drug treatment and at what dosage, what is the most
appropriate type of setting and, especially, whether or notitis
useful to associate any type of psychosocial intervention to
pharmacological treatment.

Although conducted before the publication of the World
Health Organization's guidelines on pregnant women (WHO,
2014), our results are consistent with the recommendations
included therein. In fact, these guidelines affirm that
methadone and buprenorphine are equally effective in the
treatment of opioid-dependent pregnant women. The two
pharmacological approaches differ, with methadone resulting
in better maternal retention in treatment and buprenorphine
may result in milder NAS, fewer preterm deliveries and higher
birth weight.

The guidelines, based on the consensus of the experts
involved, recommend that:

‘opioid-dependent pregnant women who are already
taking opioid maintenance therapy with methadone
should not be advised to switch to buprenorphine due
to the risk of opioid withdrawal. Pregnant opioid-
dependent women taking buprenorphine should not be

advised to switch to methadone unless they are not
responding well to their current treatment. In opioid-
dependent pregnhant women, the buprenorphine mono
formulation should be used in preference to the
buprenorphine/naloxone formulation.

(WHO, 2014)

Psychosocial interventions, when taken together, are not
associated with greater retention in treatment or illicit drug
abstinence. There are no data on the impact of psychosocial
interventions on neonatal and obstetric outcomes.
Nevertheless, the guidelines consider psychosocial
interventions as an integral component of treatment
(regardless of the type of medication selected for the OST).

We still need large RCTs comparing different pharmacological
maintenance treatments with longer follow-up periods (ideally
up to 1year) which consider also the level of nicotine
exposure, the concomitant use during pregnancy of other
prescribed medications (such as selective serotonin reuptake
inhibitors, benzodiazepines) and non-prescribed drugs,
including cocaine, alcohol and marijuana. Moreover, studies
should be carried out to assess the effectiveness of
psychosocial treatments in adjunct with pharmacological
treatments versus pharmacological treatments alone. We
need large RCTs with obstetric and neonatal end points, as
well as with longer follow-up periods, in order to examine
whether or not psychosocial interventions help pregnant
women with illicit drug dependence. |deally these studies
would have multiple sites in order to capture a greater
diversity of study patients, which would increase the
generalisability of the findings.

Nevertheless, as it is considered important to offer more
options to patients entering or remaining in treatment, it is
worthwhile to point out that after many years of methadone
being the only indication for the treatment of opioid-
dependent pregnant women, buprenorphine has now been
shown to be acceptable and to create less severe NAS for
newborns. This characteristic in particular may help overcome
possible resistance by patients and carers, in order to
encourage opioid-dependent pregnant women in treatment.
Studies of pregnant women are complex for several reasons,
including ethical and practical difficulties. It is therefore crucial
that we exhaustively analyse all elements of existing studies in
order to add to the discussion.

18/34



EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Included studies

Carroll, K. M., Chang, G., Behr, H., Clinton, B. and Kosten, T. R. (1995), ‘Improving treatment outcome
in pregnant, methadone-maintained women', American Journal on Addictions 4(1), pp. 56-9.

Fischer, G., Jagsch, R., Eder, H. et al. (1999), ‘Comparison of methadone and slow-release morphine
maintenance in pregnant addicts’, Addiction 94(2), pp. 231-9.

Fischer, G., Ortner, R., Rohrmeister, K. et al. (2006), ‘Methadone versus buprenorphine in pregnant
addicts: a double-blind, double dummy comparison study’, Addiction 101(2), pp. 275-81.

Haug, N., Svikis, D. and DiClemente, C. (2004), ‘Motivational enhancement therapy for nicotine
dependence in methadone-maintained pregnant women’, Psychology of Addictive Behaviors 18(3),
pp. 289-92.

Jones, H. E., Johnson, R. E., Jasinski, D. R. et al. (2005), ‘Buprenorphine versus methadone in the
treatment of pregnant opioid-dependent patients: effects on the neonatal abstinence syndrome’,
Drug and Alcohol Dependence 79(1), pp. 1-10.

Jones, H. E,, O'Grady, K. E. and Tuten, M. (2011), ‘Reinforcement-based treatment improves the
maternal treatment and neonatal outcomes of pregnant patients enrolled in comprehensive care
treatment’, American Journal on Addictions 20(3), pp. 196-204.

MOTHER Study (main report shown in bold):

Baewert, A., Jagsch, R., Winklbaur, B. et al. (2012), ‘Influence of site differences between urban
and rural American and Central European opioid-dependent pregnant women and neonatal
outcome characteristics’, European Addiction Research 18(3), pp. 130-9.

Chisolm, M. S., Fitzsimons, H., Leoutsakos, J. M. et al. (2013), ‘A comparison of cigarette smoking
profiles in opioid-dependent pregnant patients receiving methadone or buprenorphine’, Nicotine
Tobacco Research 15(7), pp. 1297-304.

Coyle, M. G., Salisbury, A. L., Lester, B. M. et al. (2012), ‘Neonatal neurobehavior effects following
buprenorphine versus methadone exposure’, Addiction 107 (Suppl 1), pp. 63—73.

Gaalema, D. E., Scott, T. L., Heil, S. H. et al. (2012), 'Differences in the profile of neonatal
abstinence syndrome signs in methadone- versus buprenorphine-exposed neonates’, Addiction
107 (Suppl 1), pp. 53-62.

Holbrook, A. M., Baxter, J. K., Jones, H. E. et al. (2012), ‘Infections and obstetric outcomes in
opioid-dependent pregnant women maintained on methadone or buprenorphine’, Addiction 107
(Suppl 1), pp. 83-90.

Jansson, L. M., Dipietro, J. A., Velez, M. et al. (2011), ‘Fetal neurobehavioral effects of exposure to
methadone or buprenorphine’, Neurotoxicology and Teratology 33(2), pp. 240-3.

Jones, H. E., Johnson, R. E., Jasinski, D. R., Tuten, M. and Milio, L. (2007), ‘Dosing pre to
postpartum with either buprenorphine or methadone’, in Proceedings of the 69th Annual
Scientific Meeting of the College on Problems of Drug Dependence, Quebec City, Canada, pp.
16-21.

Jones, H. E., Johnson, R. E.,, O'Grady, K. E., Jasinski, D. R., Tuten, M. and Milio, L. (2008), ‘Dosing
adjustments in postpartum patients maintained on buprenorphine or methadone’, Journal of
Addiction Medicine, 2(2), pp. 103-7.

Jones, H. E., Kaltenbach, K., Heil, S. H. et al. (2010), ‘Neonatal abstinence syndrome after
methadone or buprenorphine exposure’, New England Journal of Medicine 363, pp. 2320-31.

Jones, H. E,, Fischer, G., Heil, S. H. et al. (2012), 'Maternal Opioid Treatment: Human Experimental
Research (MOTHER) — approach, issues and lessons learned’, Addiction 107 (Suppl! 1), pp.
28-35.

Unger, A, Jagsch, R, Bawert, A. et al (2011), ‘Are male neonates more vulnerable to neonatal
abstinence syndrome than female neonates?’ Gender Medicine 8(6), pp. 355—64.

19/34


http://www.ncbi.nlm.nih.gov/pubmed?term=Baewert A%5BAuthor%5D&cauthor=true&cauthor_uid=22354163
http://www.ncbi.nlm.nih.gov/pubmed?term=Jagsch R%5BAuthor%5D&cauthor=true&cauthor_uid=22354163
http://www.ncbi.nlm.nih.gov/pubmed?term=Winklbaur B%5BAuthor%5D&cauthor=true&cauthor_uid=22354163
http://www.ncbi.nlm.nih.gov/pubmed/?term=Influence+of+Site+Differences+between+Urban+and+Rural+American+and+Central+European+Opioid-Dependent+Pregnant+Women+and++Neonatal+Outcome+Characteristics

EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Wilson-Murphy, M. M., Chisolm, M. S., Leoutsakos, J. S., Kaltenbach, K., Heil, S. H. and Martin, P. R.
(2011), "Treatment completion in opioid-dependent pregnant patients randomised to agonist
treatment: the role of intravenous drug use' in Proceedings of the 73rd Annual Scientific Meeting
of the College on Problems of Drug Dependence 195, Abstract No: 778.

O'Neill, K., Baker, A., Cooke, M., Collins, E., Heather, N. and Wodak, A (1996), 'Evaluation of a
cognitive-behavioural intervention for pregnant injecting drug users at risk of HIV infection’,
Addiction 91(8), pp. 1115-25.

Silverman, K., Svikis, D., Eobles, E., Stitzer, M. and Bigelow, G. E. (2001), ‘A reinforcement-based
therapeutic workplace for the treatment of drug abuse: six-month abstinence outcomes,
Experimental and Clinical Psychopharmacology 9(1), pp. 14-23.

Tuten, M., Svikis, D. S., Keyser-Marcus, L., O'Grady, K. E. and Jones, H. E. (2012), ‘Lessons learned
from a randomized trial of fixed and escalating contingency management schedules in opioid-
dependent pregnant women', American Journal of Drug and Alcohol Abuse 38(4), pp. 286—-92.

Excluded studies

Bandstra, E. S. (2012), ‘Maternal Opioid Treatment: Human Experimental Research (MOTHER)
Study: maternal, fetal and neonatal outcomes from secondary analyses’, Addiction 107 (Suppl 1),
pp. 1-4.

Bell, J. and Zador, D. (2007), ‘Dihydrocodeine as effective as methadone for maintenance of
treatment for opiate dependence?, Evidence Based Mental Health 10(3), p. 88.

Binder, T. and Vavrinkova, B. (2008), '‘Prospective randomised comparative study of the effect of
buprenorphine, methadone and heroin on the course of pregnancy, birthweight of newborns, early
postpartum adaptation and course of the neonatal abstinence syndrome (NAS) in women followed
up in the outpatient department’, Neuroendocrinology Letters 29(1), pp. 80—86.

Dawe, S. and Harnett, P. (2007), ‘Reducing potential for child abuse among methadone-maintained
parents: results from a randomized controlled trial’, Journal of Substance Abuse Treatment 32(4),
pp. 381-90.

Ebner, N., Rohrmeister, K., Winklbaur, B. et al. (2007), ‘"Management of neonatal abstinence
syndrome in neonates born to opioid maintained women’, Drug and Alcohol Dependence 87, pp.
131-8.

Fischer, G., Etzersdorfer, P., Eder, H. et al. (1998), ‘Buprenorphine maintenance in pregnant opiate
addicts’, European Addiction Research 1, pp. 32—-6.

Gordon, A. L., Stacey, H., Pearson, V. et al. (2004), ‘Buprenorphine and methadone in pregnancy:
effects on the mother and fetus/neonate’, in Sixty-Sixth Annual Scientific Meeting of the College on
Problems of Drug Dependence, 2004.

Hulse, G. K., O'Neil, G. and Arnold-Reed, D. E. (2004), ‘Methadone maintenance vs. implantable
naltrexone treatment in the pregnant heroin user’, International Journal of Gynaecology and
Obstetrics 85(2), pp. 170-1.

Jackson, L., Ting, A., Mckay, S., Galea, P. and Skeoch, C. A. (2004), '‘Randomised controlled trial of
morphine versus phenobarbitone for neonatal abstinence syndrome’, Archives of Disease in
Childhood, Fetal and Neonatal Edition 89, pp. 300—-4.

Jones, H. E.,, Haug, N. A, Stitzer, M. L. and Svikis, D. S. (2000), ‘Improving treatment outcomes for
pregnant drug-dependent women using low-magnitude voucher incentives’, Addictive Behaviors
25(2), pp. 263-7.

Jones, H. E.,, Martin, P. R., Heil, S. H. et al. (2008), ‘Treatment of opioid-dependent pregnant women:
clinical and research issues', Journal of Substance Abuse Treatment 35(3), pp. 245-59.

Jones, H. E.,, O'Grady, K. E. and Tuten, M. (2011), ‘Reinforcement-based treatment improves the
maternal treatment and neonatal outcomes of pregnant patients enrolled in comprehensive care
treatment’, American Journal on Addictions 20(3), pp. 196-204.

Keyser-Marcus, L., Miles, D., Jansson, L., Jones, H. and Svikis, D. (2002), ‘Perinatal opiate
dependence: methadone and birth outcomes’, Drug and Alcohol Dependence Vol. 66 Suppl 1.

20/34



EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Lacroix, I., Berrebi, A., Garipuy, D. et al (2011), ‘Buprenorphine versus methadone in pregnant
opioid-dependent women: a prospective multicenter study’, European Journal of Clinical
Pharmacology 67(10), pp. 1053-9.

Laken, M. P, McComish, J. F. and Ager, J. (1997), 'Predictors of prenatal substance use and birth
weight during outpatient treatment’, Journal of Substance Abuse Treatment 14(4), pp. 359—-66.

Martin, P. R. (2011), ‘Opioid dependence during pregnancy: Balancing risk versus benefit’, Klinik
Psikofarmakolohi Bulteni 21, p. S35.

Newman, R. (2009), ‘Response to “Methadone Maintenance vs. Methadone Taper during
Pregnancy” paper’, American Journal on Addictions 18(3), pp. 250-1.

Stine, S. M., Heil, S. H., Kaltenbach, K. et al. (2009), ‘Characteristics of opioid-using pregnant women
who accept or refuse participation in a clinical trial: screening results from the MOTHER study’,
American Journal of Drug and Alcohol Abuse 35(6), pp. 429-33.

Suchman, N. E,, Rounsaville, B., DeCoste, C. and Luthar, S. (2007), ‘Parental control, parental
warmth, and psychosocial adjustment in a sample of substance-abusing mothers and their
school-aged and adolescent children’, Journal of Substance Abuse Treatment 32(1), pp. 1-10.

Svikis, D., Lee, J. H., Haug, N. and Stitzer, M. (1997), ‘Attendance incentives for outpatient treatment:
effects in methadone- and non-methadone-maintained pregnant drug dependent women’, Drug
and Alcohol Dependence 48(1), pp. 33—41.

Other references

Boyd, S. J., Plemons, B. W,, Schwartz, R. P., Johnson, J. L. and Pickens, R. W. (1999), ‘The relationship
between parental history and substance use severity in drug treatment patients’, American Journal
on Addictions 8(1), pp. 15-23.

Center for Substance Abuse Treatment (CSAT) (2005), ‘Medication-assisted treatment for opioid
addiction in opioid treatment programs’, Treatment Improvement Protocol Series 43, available at
www.ncbi.nlm.nih.gov 2005.

Dakof, G. A., Quille, T. J., Tejeda, M. J., Alberga, L. R., Bandstra, E. and Szapocznik, J. (2003), ‘Enrolling
and retaining mothers of substance-exposed infants in drug abuse treatment’, Journal of Consulting
and Clinical Psychology 71(4), pp. 764-72.

Daley, M., Argeriou, M. and McCarty, D. (1998), ‘Substance abuse treatment for pregnant women: a
window of opportunity?’, Addictive Behaviors 23(2), pp. 239—-49.

Dattel, B. (1990), ‘Substance abuse in pregnancy’, Seminars in Perinatology 14(2), pp. 179-87.

Delgado-Rodriguez, M. and Llorca, J. (2004), ‘Bias’, Journal of Epidemiology and Community Health
58, pp. 635-641.

Department of Health (England) and the devolved administrations (2007), Drug misuse and
dependence: UK guidelines on clinical management. Available at: www.smmgp.org.uk.

DiClemente, C. C. and Prochaska, J. O. (1998), Towards a comprehensive, trans theoretical model of
change: stages of change and addictive behaviours’, in Miller, W. R. and Heather, N. (eds), Treating
Addictive Behaviours, second edition, Plenum Press, New York, pp. 3—24.

Dunlop, A. J., Panjari, M., O'Sullivan, H. et al. (2003), Clinical guidelines for the use of buprenorphine
in pregnancy buprenorphine in pregnancy, Turning Point Alcohol and Drug Centre, Fitzroy, Australia.

EMCDDA (2012), Pregnancy, childcare and the family: key issues for Europe’s response to drugs,
Selected Issue, Lisbon.

Fajemirokun-Odudeyi, O., Sinha, C., Tutty, S. et al. (2006), 'Pregnancy outcome in women who use
opiates’, European Journal of Obstetrics and Gynecology and Reproductive Biology 126(2),
pp. 170-5.

Fetal Alcohol Spectrum Disorders Center for Excellence (2013), The basics. Available at: http://
fasdcenter.samhsa.gov/educationTraining/fasdBasics.aspx

21/34


http://fasdcenter.samhsa.gov/educationTraining/fasdBasics.aspx
http://fasdcenter.samhsa.gov/educationTraining/fasdBasics.aspx

EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Friguls, B., Joya, X., Garcia-Serra, J. et al. (2012), ‘Assessment of exposure to drugs of abuse during
pregnancy by hair analysis in a Mediterranean island’, Addiction 107 (8), pp. 1471-9.

Galanter, M., Glickman, L. and Singer, D. (2007), ‘An overview of outpatient treatment of adolescent
substance abuse’, Substance Abuse 28(2), pp. 51-8.

Goel, N, Beasley, D., Rajkumar, V., and Banerjee, S. (2011), ‘Perinatal outcome of illicit substance use
in pregnancy — comparative and contemporary socio-clinical profile in the UK', European Journal of
Pediatrics 170(2), pp. 199-205.

Guyatt, G. H.,, Oxman, A. D., Vist, G. et al. for the GRADE Working Group (2008), 'GRADE: an emerging
consensus on rating quality of evidence and strength of recommendations’, British Medical Journal
336, pp. 924-926.

Havens, J., Simmons, L., Shannon, L. and Hansen, W. (2009), 'Factors associated with substance use
during pregnancy: results from a national sample’, Drug and Alcohol Dependence 99(1), pp. 89-95.

Higgins, J. P. T.,, Thompson, S. G., Deeks, J. J. and Altman, D. G. (2003), ‘Measuring inconsistency in
meta-analyses', British Medical Journal, pp. 557-560.

Higgins, J. P. T. and Green, S. (eds) (2011), Cochrane Handbook for Systematic Reviews of
Interventions, version 5.1.0 [updated May 2011], The Cochrane Collaboration. Available at www.
cochrane-handbook.org

Higgins, S. T, Delaney, D. D., Budney, E. J. et al. (1991), ‘A behavioral approach to achieving initial
cocaine abstinence’, American Journal of Psychiatry 148(9), pp. 1218-24.

Johnson, R. E., Jones, H. E. and Fischer, G. (2003), ‘Use of buprenorphine in pregnancy: patient
management and effects on the neonate’, Drug and Alcohol Dependence 70, pp. S87-101.

Jones, H. E., Burns, L., Gourarier, L. et al. (2010), ‘A multi-national pre-consensus survey: the
principles of treatment of substance use disorders during pregnancy’, Drug and Alcohol Dependence
70 (3), S. 327-330.

Kaltenbach, K., Berghella, V. and Finnegan, L. (1998), ‘Opioid dependence during pregnancy: effects
and management’, Obstetrics and Gynecology Clinics of North America 25, pp. 139-51.

Lejeune, C., Simmat-Durand, L., Gourarier, L. and Aubisson, S for the Groupe d’Etudes Grossesses et
Addictions (GEGA) (2006), ‘Prospective multicentere observational study of 260 infants born to 259
opiate-dependent mothers on methadone or high-dose buprenorphine substitution’, Drug and
Alcohol Dependence 82(3), pp. 250—7.

Ludlow, J. P, Evans, S. F. and Hulse, G. (2004), ‘Obstetric and perinatal outcomes in pregnancies
associated with illicit substance abuse’, Australian and New Zealand Journal of Obstetrics and
Gynaecology 44(4), pp. 301-6.

McDonnell-Naughton, M., McGarvey, C., O'Regan, M. et al. (2012), ‘Maternal smoking and alcohol
consumption during pregnancy as risk factors for sudden infant death’, Irish Medical Journal 105(4),
pp. 105-8.

Miller, W. R., Yahne, C. E. and Tonigan, J. S. (2003), ‘Motivational interviewing in drug abuse services:
a randomized trial’, Journal of Consulting and Clinical Psychology 71(4), pp. 754-63.

Miller, W. R., Zweben, A., DiClemente, C. C. and Rychtarik, R. G. (1995), Motivational enhancement

therapy manual: a clinical research guide for therapists treating individuals with alcohol abuse and
dependence. Available at: http://www.motivationalinterviewing.org/sites/default/files/MATCH.pdf
(last accessed August 2014).

Murphy, L. M., Koranyi, K., Crim, L. and Whited, S. (1999), 'Disclosure, stress, and psychological
adjustment among mothers affected by HIV', AIDS Patient Care and STDs, 13(2), pp. 111-18.

National Institutes of Health Consensus Development Panel (NIH) (1998), ‘Effective medical
treatment of opiate addiction’, Journal of the American Medical Association 280(22), pp. 1936-43.

Rayburn, W. and Bogenschutz, M.P. (2004), 'Pharmacotherapy for pregnant women with addiction’,
American Journal of Obstetrics and Gynecology 191, pp. 1885-97.

Rollnick, S. and Miller, W. R. (1995), ‘'What is motivational interviewing?’, Behavioural and Cognitive
Psychotherapy 23, pp. 325-34.

22/34


http://www.motivationalinterviewing.org/sites/default/files/MATCH.pdf

EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Schunemann, H. J.,, Best D,, Vist, G. and Oxman, A. D. for the GRADE working group (2003), ‘Letters,
numbers, symbols, and words: how best to communicate grades of evidence and
recommendations?’, Canadian Medical Association Journal 169(7), pp. 677-680.

Sitzer, M. and Nancy, P. (2006), ‘Contingency management for treatment of substance abuse’, Annual
Review of Clinical Psychology 2, pp. 411-34.

Sutter, M. B., Leeman, L. and Hsi, A. (2014), ‘'Neonatal opioid withdrawal syndrome’, Obstetrics and
Gynecological Clinics of North America 41(2), pp. 317-34.

Thorndike, E. L. (1898), ‘Animal intelligence: an experimental study of the associative processes in
animals’, Psychological Review Monograph Supplement 1898, pp.109.

UKATT research team (2001), ‘United Kingdom alcohol treatment trial (UKATT): hypotheses, design
and methods’, Alcohol and Alcoholism 36(1), pp. 11-21.

Waldron, H. B., Turner, C. W. (2008), ‘Evidence-based psychosocial treatments for adolescent
substance abuse’, Journal of Clinical Child and Adolescent Psychology 37(1), pp. 238—61.

Wang, E. C. (1999), 'Methadone treatment during pregnancy’, Journal of Obstetric, Gynecologic and
Neonatal Nursing 28, pp. 615-22.

Woody, G. E. (2003), ‘Research finding on psychotherapy of addictive disorders’, The American
Journal of Addiction 12, pp. s19-s26.

World Health Organization (WHO) (2009), Guidelines for the psychosocially assisted
pharmacological treatment of opioid dependence, WHO, Geneva.

World Health Organization (WHO) (2014), Guidelines for the identification and management of
substance use and substance use disorders in pregnancy, WHO, Geneva.

23/34



‘dn-mojjol

39oM-QT 93 18 auop A30]|001x0)
auln ‘uondwnsuoo a118.e810
“UOIIIIIIE 9% SE JUBWIESI] Ul UoRUSIaY

‘(sisAjeue aupn) suidaze|pozuaq
'au1e209 ‘ploldo :@sn Snup 1ol||I
‘(aareuUONSBNY |[EMEIPUYIAA SUBAA)
swoldwAs [emelpuyiim [euisiew
‘UO[USIBI :SBUWO0DINO [BUIBIEIA

'2100s Je8dy

‘snies yijeay p|iyo ‘(ejeos uedauui)
SVN ySiem yiliq :SewodIno |e1euos

(dnou3

pauleluleW-auopeYIaW 10j SIsAleue
auun pue dnoid paujeiulew-asulydiow
10J s@1Is uonoalul Jo uoneaynuaP!)

asn ploldo ‘(sisAjeue aulin)
uondwnsuood suldezelpozuag pue
3UIEO0D UORUSIBI :SBWOIINO0 [BUISIEIN
‘(9|B2S UBSBUUIH) SYN 2ySiam yuiqg
'SS211SIP |B1804 :SOUI0DINO [BIRUOSN

's8nup Jaylo Jo sareido

'au1B009 10 9AnIsod 9 se ainseaw
sem A80]001x01 auln ‘jeadsoy

ul sAep Jo Jaguunu ueaw pue 1ygiom
ueaw ‘Alanljap 1e a8e |[euoneisss
uBOW Se painseaw SeW0o1N0

1UEBJjU| "papuslle sAN0I3 JO JIagquinu 9%
10 SWIAY Ul palnseall Sem 8oUBpuUBY

‘sjuanedino usyy ‘eseyd sy

9y Ul sausnedu| ‘syeam QT UoieINg "PIIYd 8yl pue uewom ayy
10} Supjows Jo %Sl 8yl IN0ge 18)Jes| UolewIolu| (7) ‘passalppe
28ueyod wisl-8uo| 01 sIallleq (9 yeam) ¢ 1sIA ‘padojersp
a3ueyd JoJ uejd pue usuWWWOD (1 }oam) € USIA '88ueyd

10 98e1S pue 3upows Jo seouanbasuod aAne3au ‘sinoineyaq
aAnIsod uo yoeqgpea) pasijeuosiad :(Ja1e| yeem 1) g 1SIA ‘Buip|ing
1ioddel ;T USIA ‘Supjows 000ego1 3uminb ul siuedionied 1sisse
01 [eod Arewnd oyl yum (GEET "2 38 J9|IIN) [enuew | JN HOLYIA
108[01d 8Y3 4O uopeoyipow e 3uisn sSuoIssas | N 4oy (1) Sw
/GO 9S0p [N Uea| "Pa1s|dwiod Sem MaIAISIUl oem-0T Usym
0z$ pue Als11eq [eRIUl IS)JE J8YONOA OT$ PAAISD3I |1 LINIA |[B 104

‘'syoam 9T ueaw dn-mojjo4 usnedinQ

‘Aepy 8w ¢ pue g usamiaqg aulydiouaidng Jo asop ‘Aep

/8W OQT pue Oy Usamiag auopeyraw Jo 8so (siuedionied g)
aulydiouaidngq [elo (Z) snsiea (sauedionied g) suopeyiaw [e1o (1)

‘Syeam

GT :ueaw dn-mojjo4 eneding ‘8w g4'00E sem asop aulydiow
ueaWw ‘SW 84'€G SBM 8SOP SUOPEYIBW UBBU AIBAIISP 1Y

‘'skep QT Jo porad uonanpul ue Js1je (sauedonied ) sulydiow
25e9|aJ-MO|S [BJO (7) SnsiaA (siuedionied ) suopeylaw [elo (1)

‘siusnedinQ ‘(syeam -1 a8uel) syoam £z a8eiane .uoneing
(Bw 0s

ueaw) 8sop | N 40 Swusl ul Sdnoid usamiag aouUsIalIp ON
‘8uljjesunod dnoid Apeam pue | NN () 'susalos

aulN 8AnESaU 8ANNOBSUOD 821Y) 10) 300M/GT$ — SPIEME |ND
pue ‘s1IsIA JusWwieal) 3ulinp a1eop|iyd ‘'sdnol8 uonuanaid asdejal
Apoam ‘'sasse|o [ereuald Apjeam (1) “Buiueslos A30]001x01 sulIN
S9aMm/sawi 9alyl ‘8uljjasunod dnoid Apeam ‘| NI Allep || 104

‘POIEIS 10U (UOISN|OXT ‘Juspuadap
3unodIuU (% O0T) |Ie quepuadap
|oyoole (% L¢) LT ‘tuspusdap
euen(iew (9 91) OT Juspuadsp
auled09 (% GE) Tt (% 00T) Wuepusdap
uloJay ||e :Y-|1I-INSQ "uoneanpa |0oyos
U3y ueya ssa| % 6 ‘paiojdwaun

% /6 ‘PallIBW JI9ASU 10 9|3UIS

9% 6./ "UBDIIBLIY UBDLY % 18 'SiesAh

£ '6¢ @3e uesy 9¢ (¢) o€ (1) Aep
/Sene.Jed|0 Gz pue | NN Sulniedal ‘a3e
[euoneIses s3eam 9z S ‘suonusalalul
01 PoUSISSE 99 pUE PB||0IUD USUIOM
VSN Juspuadap-ploido ueudald /£ /=N

‘Aoueudeaid ysi-y3iy ‘'seseasip
Ol1BIYOASd ©19A8S 1810 4O D1IIBWOS
9JOASS (B1IS1ID UOISN|OXT "B1I81IIO
AIFNSQ Sunaaw sajewayueusaid
1uspuadep-ploldo :elia1id uoIsnjou|
‘SYOOM {7 Anus

1e 98k |eUONEISE3 UBS\ 'SYUOW

9’0 Ueaw :uondwnsuod ulolay

JO UONREBINP ‘UONBINPS JO SIB9A 6
po19|dWo2 9 T'T9 '9|8UlS 9% 9'9Q ‘SIedA
BINSNY  /'Gg @3e ueaw ‘synpeiueudald gT=N

‘B1ISI0 AI-INSQ Sunesw ssjewa)
1ueudaid esnge aoueisgnsAjod pue
Juspuadap-ploldo :eLB1LIO UoISN|ou|

‘SYoeM g Anus

1e 28k [euone1sad ues |y ‘syruow
Z'/S ueaw :@ouspuadap pioido

JO UONERINP ‘PaliBWIUN % 9'RE 'SieaA

elLIsSNy 9g 93e ueaw ‘synpe iueudaid gy=pN

JueuSeld

S3}9aM g7 < :U0ISN|oxT ‘sAep Og 1sed ul

SN 8UIBD0D SABP /°Z UBBW ‘| NN 03Ul

Anus uodn a3e |euoneisad syoam (9F)

g ‘pakojdwaun 9 Q0T ‘2|8UIS % 93/

($T/11) AloulW-Uou 9 9'g/ ‘SIeak

9/¢ @3e ueal /(z) £(1) @ouUBUBIUIEW
auopeylaw 0} paudisse $T

vSn pue pajjoius uswomueusald oz=N

‘a|qissod
Jou ssaupullg

‘|e1n pa||0.Iuoo

pasiwopuey

‘Pung-signod

‘|e1n pa||01uoo

pasiwopuey

‘uadp

‘|e1 pa||0Iuod

pasiuwopuey

‘9|qissod
Jou ssaupullg

‘|1 pa||01uoo

pasiwopuey

00z "|e 10 Sney

900¢
“le 18 1ayosi4

6661
|e e J8yosi4

G661
"“leja jjoued

24/34

EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

seIpn1s papn|oul Jo soisueloeIRy) |

T xauuy |



EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

'SIBYI0W pUE PIYD 10} SIUBAS
9SIOAPY "SMISIA 01118150 |ereuald

JO Jaquinu pue 's1sey oAneSau

-3nJp 104 pauIes Asuow 19yonoA
JOJUNOWe 'UoENURUODSIP APNIS
‘A1oAI[ap 18 suolledl|dwod |eoipaw
‘AlaAllop 1e Ulua10s 3nJp JO S1NSal
a1 ‘AiaAljap Sulinp eisayiseeue
‘Alanijap 8uunp uoneiussald

|e3904 [euwlouge ‘ules 1ySiem 'Uuoioes
UBOIBSOED :SOWO0IIN0 [BUISIBIN
'$8100s Jeddy ‘@Inull-G pue a3nuIul-T
pue A1aAllep 1e a3e |euoneisad ‘yuiq
wiarald ‘yrdig e ya8us| pue 1ydiem
'SYN 104 USAIS SBM UOREDIPSU YDIYm
Sunnp sAep Jo Jsquinu ‘@ouslajundlio
peay ‘Aels [eudsoy Jo y18us| ‘SN
JOJuBWiEal) o) papaau aulydiow
JOunouwle B30 ‘2109 SN ead

'SYN 104 1uswieal) Sulinbal seyeuosu
'S9INSEaW 9UWOINO |BIBUOSN

‘aAnIsod

9% SEe payiodal pue T 01 g sAep

wol) Ajlep pe1os||0o alem ssjdwes
aulin Inodolp % syl Se painseaw
SeM UONUDIaY 1UsWIEall Jo sAep

[INJ T 10 £T 1SES| 1B U0 SoUEpUSIE

Se pauysp , 0UBpUSIIE JUBWIESIY
108)1ad, Se ||am se souepusiie Aep-||nj
UBSBW SB PaINSeall Sem 9oURpUSY

‘(sIsAjeue auln) asn 8nup

1101||1 ‘UONUBIBI :SBUI0DINO [BUIBIBIN
91005 Je8dy ‘sni1e1s yijeay

pIIYo ydiem yuiq ‘uonesijeydsoy
|ereUOsU JO Y18Us| ‘2100S QYN

10 syead ‘QyN 10J pa1ean sereuocsu
1O J2qUWINN :S2W021N0 |B1BUOSN

‘Alanijap

J91je sAep QT 01 dn :dn-mojj04 "sausiedino :8uniag ‘suopeyIaw
10 8w OyT—0¢ Jo 88ues asop ‘suiydiouaidng jo 8w gg

01z Jo @8uel 8sop 9|qixa|4 ‘(siuedionied g/) suopeyiawl [eio
(2) 'sA (sauedionued gg) sulydioualdng Jo s19|gea [en8ulgns (1)

‘(Aep/sinoy G g eem/sAep /)

sjusiedino uayy ‘syusiedul yeam 1siiH ‘Syeem ¢ uoneing
'S9ARUBOUI

J8yonoA oN () 8jdwes aulin aAReSau-auIEd09 e apiroid

(T-8 sAep) pue 3ujj|asunod ,SIN0Y { ISES| 1B PUSLIE INOIABYS(
108.1e1 o1108ds J0J paules aq p|Nod siayonoa Asuoln (1) ‘e
10J W Zt 8S0p uBsW ‘| NN puUe AdelayioyoAsd [enplAlpuUl Yoam
-B-90U0 1SB3| 18 pue Suljjasunod dnol Jo PaIsISU0D JusWIeal |

‘Syeam g1 :ueaw dn-mojjo4 usnedul

:8umeg Aep/8w g1 uesw :aulydiousaidng jo asop ‘Aep/Suw 09
uesw :duopeyldaw Jo aso( ‘(siuedionted G1) aulydiouaidng
110 () snsJian (sauedionied GgT) suopeyiaw [edQ (1)

sainseaw awooInQ UO[3UBAIBU| Anunon

211s Apnis

ay11e |eadsoy syl apisino yuiq aAid o1
Suiuueld joyoole Jo sauidazelpozuaq

JO @SN 81 03 pale|al SIapIosIp

‘uonoe |e8s| Buipuad ‘uonedonied
8uneoipuIEu0D SUOIPUOD

1310 JO |BOIPaW OU :B1J811ID UOISN[OXT
"uoIEISad JO SYB8aM OE PUE O UBIMIB]
Aoueudaid uc1g|3uls e YlIm SiedA Ty

pue gT Jo sa8e a1 Usam1ag UsWOM
1uspuadap-ploldo :e1i81110 uoIsSn|ou|

‘9% 8'0 shep 0g

snolnald sauldazelpozuaq 9% v 0 SAep

0€ snolnaid [oyooje Aue ‘9% 81 SAep

0€ snolnald auleo09 ‘9 70T SAep O€

snoinaid uloiay :8sn aoueIsans ‘g TT

UONEONPS JO SIBSA UBSW 'SY09M 9'QT

epeue) sneoy Jo a8e [euoneised parewnss
‘BIASNY  UBBW 9% £°¢T pakojdwa ‘L1ym 9% 78
'se1elS  'sieak £/ 88e ueaj 'SUORUBAISIUI 0)
palun  paudisse TeT ‘synpeiueudaid G/ T=N

‘Joyoo|E 9% QT ‘BUENIIIBW 9% G ‘BU[ED0D
% 69 1uspuadap 81e1d0 9% 00T
‘H-1/1-INSQ 'SUOIIPUOD [BDIPSW DJUOIYD
% O 'UBdlLIBWY UBDIIY 9% O/ ‘palliew
19A8U/8|3UIS 9% G8 ‘Pakojdwaun

% 96 ‘SNoaM e o8e [euoneised
ueaw ‘sieak gz a8e ues|\ ‘8¢ (2)

/+ (1) qUuswiean asnge aoueIsqns 1oy
W 18Iy J0J PaRIWpe ‘9sSnge auled0d
Im 8ouspuadap a1eido 104 B1181110
4-1I-INSQ Sunsaw ‘g1 a3e ueyy 1e1eaid
Visa! ‘L ININ UO uswom ueuSaid Gg=N

1591 A\|H @ARIsod ‘uonewloyjew
|B190J JO 80USBPIAS 'INOQE|

wiis1a.d Jo sisoudelp ‘ssauj|l |eolpauwl
snopas 'sauldezelpozuag Jo asn
pariodai-}|es ‘eouspuadap 10 asnge
|04O9|Ee JO SISOUSEIP JUBLIND B1IBYID
UoISN|OXJ "BII2ID Al-NSQ Sunsauwl
sajeway ueudeaid uspuadep-pioido
'Syeom 0g—9T 1o ade [euoneised
pPa1BWIISS (BlI181110 UoISN|ou|

Syeam gz

:Anus 1e 83e [euo1L1Sad UBSW ‘9% GG
Aep x < :@sn ploido ‘94 G/ shep O
1sed :8sn auled092 ‘g’ QT UoRedNpPs Jo
SIeak ueaW ayewawoy 9 G ‘8uyoas
10U pakojdwaun 94 O ‘3uieas
pakojdwaun 9 GG 4aYl0 9% G ‘@UYyM

% 0C 'UBdLIBWY UBDIIYY 9% G/ 'Sieak
VSN  T'0€ e8e ueaw 'synpeiueudaid Qg=N

Awwinp ajgnop

‘pulig-a|gnoQ
‘|1 pa||0Iuoo
pasIWOopuUel
211UBONINA

‘g|qissod

Jou ssaupullg
‘|lell3 paj|oluod
pasiwopuey

‘pulg-signog
‘|e1n pa||0iuod
pasiwopuey

Apms Y3IHLIONW

T10C
“|e3e sauop

S00¢C
|ele ssuop

sjuedionied ugisap Apms é

25/34



‘uonelnsp piepuels ‘qs
'9WO0JPUAS 9oUBUIISE |BIBUOSU 'SYN AUSWIEaI) 9dUBUSIUIEW suopeylaw ‘| NN ‘Adelay) Juswsdueyus [BUOIBAROW ‘| JA ‘SNJIA AousIDyapouNnwIWl UBWNY ‘AlH 'SI18pJ0SI [DIUBIA JO [DNUDIA [D213SIINIS pub 2isoubpid 'NSA

26/34

EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

‘(sienaweled

Je|IWIS YlIM) 8SN auleo09 ‘(@ousunsqe
3nip se sisroweled Jejiwis Ylm) asn
proido ‘(s1s21 aulin 8AnESaU Jo Jequunu
9AIIND8SU02 1s88U0| pue 1581 8AnIsod
1s1y Y1 01 Jolid s1s81 suln sAneSau

JO Jaqwinu ‘aule209 pue sazeldo

410q 10} 8AnLSaU S1S81 8UIUD210S

‘(AP1eem s1eyonoA aaiyd

wies p|nod siuedionded yoiym Sunnp syeemiusnedino g1 pue
S12YyoNnoA om1 Uied pinod siuedionied uaym) uswiea 1usnedul
JO 329M T UM AIBAIISP [1IUN JO SY8aM £T SEM UoneInp Apmg
‘'so|dwies auun 3ulisAlldp 1o} pied ag 10u y3iw 10 1ysiw Ayl
1BU1 80UBYD B SEM 2183 P|0} 818M INg ‘pPayul| 81em Aoyl sieme
10U 21em siuedionied [0AUOY ‘|BNPIAIPUL 1BYY JOJ S1INS2J 1S2) SUlNn
10 SS9|pJeSal Iunowe swes ayl paledal luedionied payoA syl
"I9YONOA B paAlgdal Juedionied Juswiadlojulal Suine|eosa 1o paxy
8yl awi} yoe3 uedionied [013U0D 90UEBPUSIIE UE OF PayUl| 818M
siuedionied 8une|eose pue paxy 'UoNIPUOD [01U0D 80UBPUSIY
(&) -ajdwies 99.}-3nJp 1xaU JO UOISSIWIGNS UodN Pawnsal
sSujuies 1nq ‘s8uiuies Jayonoa papnjoaid ajdwes sunn passiw
10 ajdwes aAnisod-8nip v "ST J8aM J81je Palindd0 1l JI PENURUOD
sSuluies 056$ 4o sSulules [enusiod (101 pey poLad 8ARUSdUI
a1 y3noiyy usunsqge Snip paulewal oym syuedionied ojdues
auln eAnedeu-3nIp e pepircid Aoyl oW yoes Joyonoa Gz g e
panleoal syuedionied ‘UONIPUOD JUBLUBDIOJUIBI PaXIH (7) AlaAllsp
[UN SI18YoNoA pau.es syuedionied ‘05 .$ 0119Sal Sem J8YINoA
341 Jo anjeA 8y pue ajdwes auun aAIsod 10} pIEMSI OU SEM
218y ‘pa1inoo0 asdeal §| JUNOWE SIY3 1B JUBISUOD paulewlal pue
paddeo aiem s3ulules yolym Jalje ‘sguluies ul 0G ¢y$ Peayoes.
1uedionied sy jnun Jo AJSAIIBP [RUN SABp UONDS||0D UsWIDads
a1 uo Aep/T$ Aq pasea.oul JaYdNoA JO aN(EA "PEIIIGNS

a|dwes aunn aAne3au-suB009 pue sARe3au-ploldo 1Sy ay)

104 18YoN0A 0G'/$ B PBUIES 'UOIIIPUOD JUSWS0I04UISI SUNe(EOST
(1) "eoueasISse uonellodsueil pue USRS L|Bay |RIUSW ‘918D

1591 Aoueu8aud aanedau e pey Jo
sewwel3oid palisjsuen ‘Aoueudaid
3 pareulwlal 10 8Seliieosiw

e pey ‘'sainpadoid AoueuSaid
UONDIPPY 104 21ua) 1o Apnis

yam 1ueljdwoo-uou ‘eoueusiulewl
sUOpEYIBW SUIAI9081 10U (UOISN|OXT
'SABp Qg 1SB| 8U1 Ul [0yod|e Pasn % 1.7
'sAep O€ 1Se| 8U3 Ul 8UIBD0D Pasn 9% ¢/
‘pakojdwia Apualind 9% 0’9 'UONEINPS
10 sIesA (G T=0S) O TT uesw ‘pajew
J2ABU % 6’69 'URDLIBWY UBDIIY

% ¥'1/ "' ('G=AS) plosieak 0'0g

10 98eJoAY ‘Pas||Igels suopeylaw pue
1uepuadep ploido a1em oym Syeem gz
ueyl sso| Jo a8e |puoneISed pe1ewnse

‘a|qissod
Jou ssaupullg

‘|1 pa||0Iuod

auLIN Jo Jaquinu) adusunsage 3niQ 211121870 ‘8ul[oSUN02 |enpiAlpul pue dnoi8 paaledal syusned ||y VSN ue ym uswom ueudaid gpT=N pasiwopuey gT0g “le3e uain|
‘lenpIAIpUI ‘'sjusnedino usyy ‘stusnedul 38em 1S4 "S)eaM ¢ uohneinQ J9pJosIp oLelyoAsd
yoea JoJ ydeid ieq e ui pawuasaid pue ‘usAId 10U s|IL19( 'OPIDINS 10J YSH 1B ‘UOISN|OXT ‘2uld00
pa1e|No|eo sem 2oe|dyiom onnadelayl "911Ud2 a3 Ag paplroid saolAIes JUsWIBa] 3NIp BuUnNoY, (7) pasn 9 00T ‘pakojdwaun 9 00T
Ul 92UBpUSNY "BAIISod oyoads-8nip  "eouepualle aoe|dyIoM UleIUlBW pUB 9ouaunsae ajouold 01 pasn ‘paliewW 9% G/ ‘Uoneanpa Jeieald
pue aAlisod |[elaAo se paliodal  SI9YINOA “Ailus Blep U0 PasnNo0y S||s qor a|dues aulin aAReSau 10 [00Y2s Y31y 94 GO ‘BolIaUy UBDLY
pue ‘dnoid yoes Joj pouad Apnis |2101 uodn 1u28unuoo 2oe|dyIoMm 01 22URNUT 1JIYS JO pus oY1 1L % €3 'sieah zg a8e ues\ 0z (2) 0¢
1910 9AReS8U % se pa1lodal A80j02IX01 10 UaAI3 Jayonoa Aed-aseg ‘papirocid Sululen sjids qor “syuow (1) 3uswioIud 01 Jold Sy2aM 9 UIYIIM ‘2|qissod
aulIN "% pue N se payiodal pue syaem g JoJ Aepysinoy ¢ aoejdyiom onnadelay] (1) ©|NpPayds 10 S8sop sajeldo 1oJ A80]001x01 sulin aAlIsod 10U Ssaupullg
¢ ydnoiya Apnis ay3 Ul Suluiews LIAIN JO uoiuaw oN "UsAIS 10U Suljjasunod Jo sjieiaq ‘papiroid Y3 pue [ NN UO plo sieak 0G—8T ‘|lel} pajjoliuod 100C
Sk paulop 1UBWIRSI Ul UoNU1SY 1IN pue 8uljjesunoo asnge aoueisqns ‘siuedionied |2 104 vSN  uswom ‘pakojdwsun queudaid oy=N pasiwopuey  “|e3d UewWIaA|IS
"BUI102IU 9 86 ‘|oyo2e
% TS 'euen(liew 9% GG '8ule002 % GT
‘'suenedinQ 'syeem gg uoneing quepuadap a1e1do 9% S8 H-1I-INSa
‘uonuaniaul oN () 'sexnuiw 0g—09 dunse| (xas ajesun 'sy@aMm gz 93e |euoneisad uesw
‘syusuwnulodde pue Sulieys a|pasu) UONI3JUI A|H 104 ¥S 1B SinoiAeyaq SulploAe {19 10M X3S 18NS 9% £G 'Z'0T Uoneanpa "8|qissod
passIW JO Jaqwinu a3eJaAe 8yl se 18 pawie Adesayl uonuaaaid asdejal [einoireyaq aAnIU0D sieak ueaW 'siesh g'9g 88e Ues|\ 10U Ssaupullg
painseaw sem 8ouepuUsy ‘uoniodold  paseg-|enuewl Jo Suoissas XIS (T) MSU AlH 1noge 3uljj|asunod pue Sy (2) Lt (1) 's8nup paroalul oym | AN ‘leln pajjonuod 9661
B St paINseaul Sem UoNUS19Y (8w 1 9sop suopeyIsw uesw) | NN paAleoal stuedionied |1y el|ensny ul pajjoius uswom ueusaid ze=N pasiwopuey “le1a ||I1I9N, O



EMCDDA PAPERS | Pregnancy and opioid use: strategies for treatment

Annex 2

Search strategies

Cochrane Drugs and Alcohol Group Register of Trials search strategy

diagnosis=opioid* OR opiate* AND Pregnan* [TI, AB]

CENTRAL search strategy

. MeSH descriptor: [Opioid-Related Disorders] explode all trees

H1lor#2 or #3
MeSH descriptor: [Heroin] explode all trees

MeSH descriptor: [Methadone] explode all trees

. "methadone":ti,ab,kw (Word variations have been searched)

. MeSH descriptor: [Buprenorphine] explode all trees

“buprenorphine”ti,ab,kw (Word variations have been searched)

. "codeine”ti,ab,kw (Word variations have been searched)

. "morphine”ti,ab,kw (Word variations have been searched

. "LAAM"ti,ab,kw (Word variations have been searched)

. HSor#H6or#H7 or#8 or #9 or #10 or #11 or #12 or #13

. MeSH descriptor: [Pregnancy] explode all trees

. pregnant:ti,ab,kw (Word variations have been searched)
“mother”:ti,ab,kw (Word variations have been searched)

. #15or #16 or #17

. #4 and #14 and #18

© 0N U WN e

N T ) I S Y
© NN WN P O

PubMed search strategy

. "Opioid-Related Disorders"[MeSh]
. ((opioid* OR opiate*) AND (abuse* OR addict* OR dependen®))

. ((drug OR substance) AND (abuse* OR addict* OR dependen* OR disorder*))

1

2

3

4. #1OR#2 OR#3

5. Heroin[MeSH]

6. heroin[tiab]

7. (opioid* OR opiate* OR opium)

8. methadone[MeSH] OR methadone]tiab]
9. #5 ORH#6 OR #7 OR #8

10. pregnan*[tiab]

11. "Pregnancy’[Mesh]

12. "Pregnancy Complications"[Mesh]
13. mother*[tiab]

14. #10 OR #11 OR #12 OR #13

15. randomized controlled trial [pt]
16. controlled clinical trial [pt]

17. randomized [tiab]

18. placebo [tiab]

19. drug therapy [sh]

(opioid* or opiate* or opium or heroin):ti,ab,kw (Word variations have been searched)

. ((drug or substance) near (abuse* or addict* or dependen* or disorder*)):ti,ab,kw (Word variations have been searched)
. ((opioid* or opiate*) near (abuse* or addict* or dependen®)):ti,ab,kw (Word variations have been searched)
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randomly [tiab]

trial [tiab]

groups [tiab]

#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22
animals [mh] NOT humans [mh]

H23 NOT #24

#4 AND #9 AND #14 AND #25

CINAHL search strategy

S1
S2
S3
S4

S5

S6

S7

S8

S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29

(MH “Substance Use Disorders+")

TX(drug N3 addict*) or TX(drug N3 dependen*) or TX(drug N3 abuse*) or TX(drug N3 misus*) or TX(drug N3 use*)
TX(substance N3 addict*) or TX(substance N3 dependen*) or TX(substance N3 abuse*) or TX(substance N3 misus*)

TX(opioid* N3 addict*) or TX(opioid* N3 dependen*) or TX(opioid* N3 abuse*) orT X(opiate* N3 addict*) or TX(opiate* N3

dependen*) or TX(opiate* N3 abuse®)

SlorS2orS3orS4

MH “Heroin”

TX heroin

TX (opioid* or opiate*)

opium

(MH "Methadone")

TX methadone

S6orS7orS8orS9orS10

(MH “Pregnancy+")

Tl pregnan* or AB pregnan® or TI mother* or AB mother*

(MH “Pregnancy Complications+")

S130rS14 0or S15

MH “Clinical Trials+"

PT Clinical trial

Tl clinic* N1 trial* or AB clinic* N1 trial*

Tl ( singl* or doubl* or trebl* or tripl* ) and Tl ( blind* or mask*)
AB (' singl* or doubl* or trebl* or tripl* ) and AB ( blind* or mask*)
Tl randomi?ed control* trial* or AB randomi?ed control* trial*
MH “Random Assignment”

Tl random* allocat* or AB random* allocat*

MH “Placebos”

Tl placebo* or AB placebo*

MH “Quantitative Studies”

S16 0or S17 or S18 or S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27
S5 AND S12 AND S16 AND S28

EMBASE search strategy
1. 'addiction/exp
2. 'drug abuse’/exp
3. ((drug OR substance OR opioid* OR opiat*) NEXT/5 (abuse* OR addict* OR depend* OR disorder*)):ab,ti
4. #1OR#2 OR #3
5. opioid*:ab,ti OR opiat*:ab,ti OR opium:ab,ti OR heroin*:ab,ti OR narcot*:ab,ti
6. ‘'methadone’/exp OR methadone:ab,ti OR 'buprenorphine’/exp OR buprenorphine:ab,ti OR ‘codeine’/exp OR codeine:ab,ti OR
‘diamorphine/exp OR morphine:ab,ti OR laam:abti
7. #5 OR #6
8. ‘pregnancy/exp OR ‘pregnancy complication/exp OR pregnan*:abti
9. mother*:ab;ti
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10. #8 OR #9

11. ‘crossover procedure/exp OR ‘double-blind procedure/exp OR ‘single blind procedure/exp OR ‘controlled clinical trial/exp
OR ‘clinical trial/exp OR placebo:ab,ti OR ‘double-blind":ab,ti OR ‘single blind":ab,ti OR assign*:ab,ti OR allocat*:ab,ti OR
volunteer*:ab,ti OR random*:ab,ti OR factorial*:ab,ti ORcrossover:ab,ti OR (cross:ab,ti AND over:ab,ti) OR ‘randomized
controlled trial/exp

12. #4 AND #7 AND #10 AND #11
Web of Science search strategy
Timespan=2007-06-01 - 2013-03-18. Databases=SCI-EXPANDED, SSCI, A&HCI.

Topic=(((opioid* OR opiate* OR opium OR heroin OR methadone) same (abuse* or addict* or dependen* or disorder*))) AND
Topic=((pregnan* OR mother*)) AND Topic=((randomi* OR randomly OR placebo* OR trial*))
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Annex 3

Criteria for risk of bias assessment

1. Random sequence
generation
(selection bias)

2. Allocation
concealment
(selection bias)

3. Blinding of
participants and
providers
(performance bias)
Objective outcomes

4. Blinding of
participants and
providers
(performance bias)
Subjective
outcomes

5. Blinding of outcome
assessor (detection
bias)

Objective outcomes

6. Blinding of outcome
assessor (detection
bias)

Subjective
outcomes

7. Incomplete outcome
data (attrition bias)
For all outcomes
except retention in
treatment or drop
out

Low risk

High risk

Unclear risk
Low risk

High risk

Unclear risk

Low risk

High risk

Unclear risk
Low risk
High risk

Unclear risk

Low risk

Low risk

High risk

Unclear risk
Low risk

High risk

Unclear risk

The investigators describe a random component in the sequence generation process, such as random
number table; computer random number generator; coin tossing; shuffling cards or envelopes; throwing
dice; drawing of lots; minimisation.

The investigators describe a non-random component in the sequence generation process, such as odd or
even date of birth; date (or day) of admission; hospital or clinic record number; alternation; judgement of the
clinician; results of a laboratory test or a series of tests; availability of the intervention.

Insufficient information about the sequence generation process to permit judgement of low or high risk.

Investigators enrolling participants could not foresee assignment because one of the following, or an
equivalent method, was used to conceal allocation: central allocation (including telephone, web-based and
pharmacy-controlled randomisation); sequentially numbered drug containers of identical appearance;
sequentially numbered opaque, sealed envelopes.

Investigators enrolling participants could possibly foresee assignments because one of the following methods
was used: open random allocation schedule (e.g. a list of random numbers); assignment envelopes without
appropriate safeguards (e.g. if envelopes were unsealed or non-opaque or not sequentially numbered);
alternation or rotation; date of birth; case record number; any other explicitly unconcealed procedure.

Insufficient information to permit judgement of low or high risk. This is usually the case if the method of
concealmentis not described or not described in sufficient detail to allow a definite judgement.

No blinding or incomplete blinding, but the review authors judge that the outcome is not likely to be
influenced by lack of blinding.

Blinding of participants and key study personnel ensured, and itis unlikely that the blinding could have been
broken.

No blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding.
Blinding of key study participants and personnel attempted, but it is likely that the blinding could have been
broken, and the outcome is likely to be influenced by lack of blinding.

Insufficient information to permit judgement of low or high risk.
Blinding of participants and providers and itis unlikely that the blinding could have been broken.

No blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding.
Blinding of key study participants and personnel attempted, but likely that the blinding could have been
broken, and the outcome is likely to be influenced by lack of blinding.

Insufficient information to permit judgement of low or high risk.

No blinding of outcome assessment, but the review authors judge that the outcome measurement is not
likely to be influenced by lack of blinding.
Blinding of outcome assessment ensured, and it is unlikely that the blinding could have been broken.

No blinding of outcome assessment, but the review authors judge that the outcome measurement is not
likely to be influenced by lack of blinding.
Blinding of outcome assessment ensured, and it is unlikely that the blinding could have been broken.

No blinding of outcome assessment, and the outcome measurement is likely to be influenced by lack of
blinding.

Blinding of outcome assessment, but itis likely that the blinding could have been broken, and the outcome
measurement s likely to be influenced by lack of blinding.

Insufficient information to permit judgement of low or high risk.

No missing outcome data.

Reasons for missing outcome data unlikely to be related to true outcome (for survival data, censoring
unlikely to be introducing bias).

Missing outcome data balanced in numbers across intervention groups, with similar reasons for missing
data across groups.

For dichotomous outcome data, the proportion of missing outcomes compared with observed eventrisk is
not enough to have a clinically relevant impact on the intervention effect estimate.

For continuous outcome data, plausible effect size (difference in means or standardised difference in
means) among missing outcomes is not enough to have a clinically relevantimpact on observed effect size.
Missing data have been imputed using appropriate methods.

All randomised patients are reported/analysed in the group they were allocated to by randomisation
irrespective of non-compliance and co-interventions (intention to treat).

Reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or
reasons for missing data across intervention groups.

For dichotomous outcome data, the proportion of missing outcomes compared with observed event risk
enough to induce clinically relevant bias in intervention effect estimate.

For continuous outcome data, plausible effect size (difference in means or standardised difference in
means) among missing outcomes is enough to induce clinically relevant bias in observed effect size.
‘As-treated’ analysis done with substantial departure of the intervention received from that assigned at
randomisation.

Insufficient information to permit judgement of low or high risk (e.g. number randomised not stated, no
reasons for missing data provided; number of dropouts not reported for each group).
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| Annex 4

| Forest plot of comparisons

FIGURE A1
Methadone vs. buprenorphine, outcome: dropout.

Fischeretal., 2006 3 9 1 9 28% 300 (o 38-2358)

Jones etal., 2005 4 15 6 15 16.9% 0.67 (0.23-1.89)

MOTHER Study 16 89 28 86 80.3%  0.55(0.32-0.95) ——

Total (95% Cl) 113 110 100.0% 0.64 (0.41-1.01) .

Total events 23 35

Heterogenety Chi2 = 2.44, df = 2 (P=0.29), 1 = 18% 01 02 05 1 5 5 10
Test for overall effect Z = 1.91 (P = 0.06) Favours methadone Favours buprenorphine
FIGURE A2

Methadone vs. buprenorphine, outcome: use of primary substance

Studv or subgrou Methadone Buprenorphine . Risk ratio Risk ratio
—— BT | M-H, ixed, 955% CI V-#, ixed, 95% CI
»
|4

Jones etal., 2005 1 11 0 9 8.9% 2.50 (0.11-54.87)

MOTHER Study 11 73 5] 58 91.1% 175 (0.64-4.75) .

Total (95% CI) 84 67 100.0% 1.81(0.70-4.69) ’

Total events 12 )

Heterogenety Chi2=0.05,df=1(P=0.83),12=0% '01 0'2 0'5 1 é S 1d
Test for overall effect Z=1.23 (P=0.22) Favours methadone Favours buprenorphine
FIGURE A3

Methadone vs. buprenorphine, outcome: birth weight

Sk er SrbEeT Buprenorphine Weight | Mean difference Mean difference
" | Mean [SD [Total | Mean [SD [Total| 2" IV, fixed, 95%Ci IV, fixed, 5% Cl

Jonesetal, 2005 3,000 120 11 3530 162 8 31% -530.00 (-662.78 t0 -397.22)

MOTHER Study 2878 66 73 3093 72 58 96.9%  -215,00 (-238.93t0 -191,07) .

Total (95% Cl) 84 68 100.0% -224.91 (-248.46 to -201.36) )

Heterogenety Chi? = 20.94, df = 1 (P < 0.00001), 12 =95% ‘_1 000 _560 0 5(‘)0 1000‘

Test for overall effect Z= 18.72 (P < 0.00001) Favours buprenorphine  Favours methadone
FIGURE A4

Methadone vs. buprenorphine, outcome: Apgar score

- -
Study or subgroup P P Weight Mean difference Mean difference

mmmm- 1V, fixed, 95 % CI IV, fixed, 95% CI
Jonesetal., 2005 89 009 11 0.15 10 8.6% 0.00(-0.11t0 0.11)
MOTHER Study 9 01 73 © 01 69 914%  0.00 (-0.03t0 0.03)
Total (95% CI) 84 7 100.0% 0.00(-0,03 t0 0.03)
Heterogenety Chi2 =0.00, df = 1 (P=1.00), 12=0% 100 =0 0 50 100
Test for overall effect Z= 0.00 (P = 1.00) Favours buprenorphine  Favours methadone
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FIGURE AS

Methadone vs. buprenorphine, outcome: number treated for NAS

Stud b Methadone Buprenorphine
udy or subgrou
3 6 S) 8

Fischer et al., 2006

Jones etal., 2005 S 11 2 10
MOTHER Study 41 73 27 58
Total (95% CI) 90 76
Total events 49 34

Heterogenety Chi2=1.50,df=2 (P=0.47),12=0%
Test for overall effect Z = 1.24 (P=0.22)

FIGURE A6

RI-Sk ra?tlo

M-H, fixed, 95% CI

11.8%  0.80(0.31-2.10)
5.7% 2.27 (0.56-9.20)
825%  121(0.86-1.70)

100.0% 1.22(0.89-1.67)

Methadone vs. buprenorphine, outcome: mean duration of NAS treatment

mmmm

Fischeretal.,, 2006 5.3 15 6 29 8
MOTHER Study 9 01 73 9 01 58
Total (95% CI) 79 66

Heterogenety Chi2=0.18,df=1(P=0.68),12=0%
Test for overall effect Z=0.01 (P = 1.00)

FIGURE A7

100.0% 0.00(-0.03 t0 0.03)

Methadone vs. buprenorphine, outcome: total amount of morphine for NAS

Stud b Buprenorphine Weieht | Mean difference
udy or subgrou ei
s m&lm&l- .

Fischeretal.,, 2006 271 168 6 2
MOTHER Study 104 26 73 11 0.7

Total (95% ClI) 79
Heterogenety Chi2 =68.87, df = 1 (P < 0.00001), 12=99%
Test for overall effect Z = 28.06 (P < 0.00001)

FIGURE A8

100.0% 8.49 (7.90-9.08)

Methadone vs. buprenorphine, outcome: length of hospital stay

Stud b Buprenorphine Weieht | Mean difference
udy or subgrou ei
S m&lm&l- .

Jonesetal., 2005 81 078 11 086 10

MOTHER Study 175 |18 |73 10.8 12

Total (95 % Cl) 84
Heterogenety Chi2 = 157.69, df = 1 (P < 0.00001), I2=99%
Test for overall effect Z=25.73 (P < 0.00001)

100.0% 5.07 (4.69-5.46)

Risk ratio
M-H, fixed, 95% ClI

1V, fixed, 95 % CI
94% 071(-1.22t0 2.64)
906%  9.30(8.68-9.92)

1V, fixed, 95 % CI
30.1% 1.30 (0.60—2.00)
699%  6.70(6.24-7.16)

01

02 05
Favours methadone

1

2 5 10
Favours buprenorphine

Weight Mean difference Mean difference
g 1V, fixed, 95 % CI 1V, fixed, 95 % ClI

0.0% 0.50 (-1.84 t0 2.84)

100.0% 0.00 (-0,03to 0.03)

100 50

Favours buprenorphine

0

50 100
Favours methadone

Mean difference
1V, fixed, 95% CI

9

Favours buprenorphine

00 50

0

50 100
Favours methadone

Mean difference
1V, fixed, 95 % CI

100 50

Favours buprenorphine

0

50 100
Favours methadone
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FIGURE A9

Contingency management versus control, outcome: drop out

Stud b Methadone Buprenorphine Weight
udy or subgrou ei
3 47 2

Jones etal., 2011 38
Tuten etal., 2012 12 52 4 22
Tuten etal., 2012 11 38 4 22
Total (95% CI) 137 82
Total events 26 10

Heterogenety Chi2=0.12,df =2 (P=0.94),12=0%
Test for overall effect Z=0.97 (P =0.33)

FIGURE A10

Risk ratio

171%  1.21(0.21-6.89)
436%  1.27 (0.46-3.51)
393% 159 (0.58-4.40)

100.0% 1.39 (0.71-2.69)

Manual-based interventions versus control, outcome: drop out

Stud b Methadone Buprenorphine
udy or subgrou

e
4 30 S)

Haugetal., 2004 33
O’Neill et al., 1996 7 47 5 45
Total (95% CI) 77 78
Total events 11 10

Heterogenety Chi2=0.26,df=1(P=0.61),12=0%
Test for overall effect Z=0.27 (P =0.78)

: Risk ratio
Weight | ;4 fixed, 95% CI

48.2%
51.8%

0.88 (0.26-2.98)
1.34 (0.46-3.92)

100.0% 1.12(0.50-2.49)

i i Risk ratio
M-H, fixed, 95% CI M-H, fixed, 95% ClI
=

-l

01 02 05 1 2 5 10
Favours methadone  Favours buprenorphine

Risk ratio

M-H, fixed, 95% CI

—al

01 02 05 1 2 5 10
Favours methadone  Favours buprenorphine
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