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Opioid addiction is a widespread

chronic disease in the United States.
According to the National Institute on
Drug Abuse, 1.9 million Americans have
a substance-use disorder related to
prescription pain relievers, and 586,000
Americans live with heroin addiction.1

Consequently, drug overdose was the
leading cause of accidental deaths in
2014, with 18,893 deaths related to
opioid analgesics and 10,574 deaths
related to heroin.2

Pharmacotherapies for this disorder
include methadone and levomethadyl
acetate/levo-alpha-acetylmethadol
(LAAM, opioid/mu full agonists);
buprenorphine (partial mu agonist);
naltrexone (opioid antagonist); a
combination of buprenorphine and
naltrexone; clonidine (and other alpha-2
adrenergic agonists)3; morphine4; and
heroin.5 Recently, new avenues of
treatment have been researched and
developed. Current medications
approved by the US Food and Drug
Administration (FDA) for the
management of opiate use disorder are
methadone, buprenorphine, naltrexone,
and naloxone.6,7

Since its introduction in 1965,
methadone has been the most widely
understood and well-researched
treatment of all pharmacological and
non-pharmacological treatment
options.8–11 Systematic reviews have
studied the efficacy and outcomes of
methadone maintenance treatment
(MMT) versus individual
pharmacotherapies (e.g., morphine,
buprenorphine, and/or naloxone). This
review presents an updated overall look
at how methadone fares in comparison
to other treatment modalities in light of
the latest evidence. 

The objective of this review is to
examine and evaluate the evidence
provided by controlled trials examining
various opiate substitution maintenance
options for persons diagnosed with
opiate use disorder published since
2010. Using this review, we answer the
following questions:

I. What are the quality, weight, and
applicability of evidence provided by
recent randomized controlled trials
(RCTs) regarding methadone’s
superiority or non-inferiority compared
to other modalities for maintenance
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treatment of opiate use disorder?
II. What recommendations do recent

RCTs provide for addiction treatment
specialists as well as policy makers
regarding effective treatment options for
chronic opioid addicts?

III. What should be the focus when
conducting comparative RCTs on
methadone treatment in opiate use
disorder to find support of existing data
or provide evidence where it is lacking?

IV. Which comparisons by
researchers and clinical trials can yield
more impactful outcomes in terms of
applicability and translation to clinical
recommendations?

METHODS
Eligibility criteria. Study design.

Intervention-based RCTs. 
Publications. Articles published from

January 1, 2010, to June 23, 2016.
Participants. Adults diagnosed with

opiate use disorder. 
Interventions. Pharmacological,

opiate agonist or partial-agonist,
substitution-based maintenance
interventions for opiate use disorder.

Comparator: Standard methadone
maintenance treatment. Trials
investigating methadone were selected if
the comparator was an opiate
substitution-based maintenance
treatment for opiate use disorder. 

Outcomes: Articles publishing
primary outcomes of RCTs. 

Location: Studies conducted in
developed countries.

Search and study selection.
Cochrane and US National Library of
Medicine National Institutes of Health
(NIH) databases were searched using the
Wiley online library and PubMed,
respectively, using the terms detailed in
the Results section. References of
related searches were also searched. The
consequent lists were reviewed using
predefined inclusion criteria at two
different dates to confirm the
consistency of application of inclusion
criteria. Two researchers studied the
results in detail to examine if all criteria
were met. Conflicts were resolved
through mutual discussion.

Assessment of quality and bias. The
papers short-listed for study were
assessed for study quality. The taxonomy
of core biases from the Cochrane
Handbook was used to identify biases.
The Cochrane Collaboration Tool (Table
8.5.a in the Cochrane Handbook for
Systematic Reviews of Interventions)12

was used to assess risk of bias and to
rate studies as having high, low, or
unclear risk in different areas. 

Data collection process. A
modification of the ERC data collection
form13 was used to make charts of
individual articles. Extracted data items
are discussed in the text and charted in
tables. A summary of the findings from
individual studies is discussed in both
narrative and tabulated form. Statistical
details and data were used without any
modifications. 

Data synthesis. No meta-analysis or
quantitative synthesis has been done
because of the heterogeneity of the
outcomes discussed.

RESULTS
Study selection: The search criteria

and number of results returned are
shown in Table 1.  

The search process identified 897
articles that were then filtered manually.
Sixty-nine articles were short-listed initially.
The references of these articles were
searched to identify more articles. Five
articles were included in the review.14–18 Of
these studies, two compared MMT to
heroin-assisted treatment, one compared
MMT to slow-release oral morphine
(SROM), and two compared MMT to
buprenorphine.

The flow chart in Figure 1 describes the
search method and stepwise filtration of
the articles.

Study characteristics. All five studies
reviewed here are prospective,
interventional RCTs. Detailed design
characteristics of the trials are described in
Table 2.

Jones et al14 randomized 175 pregnant
participants to two intervention groups.
One hundred and thirty-one participants
completed treatment. These new mothers
and neonates were followed for at least ten
days after birth. Outcomes and data from
participants that completed treatment have
been analyzed and discussed in the article. 

Strang et al15 randomized 127
participants to three study arms, with two
experimental and one control medicine,
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TABLE 1. Study selection

PUBMED

TITLE/ABSTRACT SEARCH
TERM

DATE OF PUBLICATION
DATE OF

COMPLETION
RESULTS

Methadone treatment 2010; 2016 n/a 366

Methadone treatment AND
trial AND buprenorphine

n/a 01/01/2010 65

Methadone treatment AND
trial AND heroin

n/a 01/01/2010; 3000 25

Methadone treatment AND
trial AND morphine

n/a 01/01/2010; 3000 9

COCHRANE DATABASE

TITLE, ABSTRACT, KEYWORD SEARCH TERM RESULTS

Methadone treatment, opiate addiction, heroin 11

Methadone treatment, opiate addiction, morphine 17

Methadone treatment, buprenorphine in Cochrane
Reviews

221

Methadone opiate addiction treatment 183
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for 26 weeks. They measured the
outcomes during weeks 14 to 26 of the
study. Data from all randomized
participants have been analyzed by
intention-to-treat (ITT) analysis. Data
from 89 participants of the protocol
sample (PP) have been analyzed and
reported as well as compared with the
ITT results. 

Beck et al16 used a crossover design
to compare SROM with oral methadone
in 276 participants randomized to one
of two sequences of medication
administration (SROM → MET; MET →
SROM). Participants were administered
experimental or control medication for
11 weeks in Period 1 and crossed over
to the other medication for the next 11

weeks. Outcomes were measured every
week for 22 weeks. Data from all
randomized participants (276) have
been analyzed in the ITT analysis, and
data from 157 participants meeting
protocol criteria have been analyzed as
per protocol sample.

Saxon et al17 conducted a phase 4,
randomized, controlled study,
examining the differences in liver
outcomes in participants treated with
buprenorphine/naloxone or methadone.
In total, 1,269 participants were
randomized to one of the two
medications, at first in a 1:1 ratio and
later switching to a 2:1
(BUP/naloxone:MET) ratio of allocation
because of greater participant loss from
the buprenorphine/naloxone group.
Participants were treated for 24 weeks,
and outcomes were measured eight
times during this period. Results and
data from participants meeting
“evaluable” criteria have been analyzed
and discussed. According to Saxon et
al, “The criteria for ‘evaluable’ were
completion of 24 weeks on assigned
medication and provision of at least half
of the eight liver tests scheduled
between Weeks 1–24, at Weeks 1, 2, 4,
8, 12, 16, 20, and 24.”17

Demaret et al18 used an open-label
RCT to study heroin-assisted treatment
versus traditional methadone treatment
in Belgium. Seventy-four participants
were randomized to the experimental
and control groups for a period of 12
months. Outcomes were measured
every three months throughout this
period. An ITT analysis was performed
on all participants, and a per-protocol
analysis was performed on the
population meeting the protocol
criteria.

Participant population. This review
has a total of 1,921 randomized
participants (Table 3), of which 1,339
were included in the final analyses of
respective studies. Jones et al14 studied
pregnant women, and as a result
included zero men. However, the
remaining participants were 72.68
percent men. Women in the study by
Jones et al14 were less than 30 years old,
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FIGURE 1. Flow chart of the search
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while the rest of the participants were
older in age.

Strang et al15 and Demaret et al18

compared heroin and methadone
maintenance treatments. A comparison
of the baseline characteristics in their
populations (Table 4) shows that Strang
et al15 recruited an older population with
a greater baseline use of alcohol and
cocaine and a higher percentage of
incarceration, although Demaret et al18

preferentially included participants with
criminal backgrounds (Table 5). This fact
should be kept in mind while interpreting
the results of the two studies.

Jones et al14 and Demaret et al18

reported “no significant baseline
differences” between groups. Strang et
al15 reported stratification of data based
on baseline differences between groups.
Saxon et al17 reported significant
differences in baseline drug use
indicators and accounted for them in the
analysis of results.

All articles described the eligibility
criteria (Table 5) for participant selection
in detail. 

Risk of bias within studies. Figure 3
depicts an assessment of risk of bias
within individual studies. Jones et al14

used blinding techniques; however, they
did not discuss a randomization process. 

Saxon et al17 studied changes in
enzyme levels, an outcome not influenced
by the subjective feeling of the user.
There was no outcome accessor blinding,
and the randomization process was not
clearly described. Also, there was an
unequal loss of randomized patients, and
data from “evaluable” participants were
analyzed. This trial was a phase IV study,
conducted and funded in collaboration
with Reckitt Benckiser Pharmaceuticals,
leading to a conflict of interest.

Strang et al15 and Demaret et al18

compared interventions administered via
injections or inhalation with orally
administered interventions, consequently
rendering blind techniques a difficult
mark. 

Strang et al15 used objective measures
of outcomes, i.e., laboratory tests, yet the
outcomes themselves were highly
susceptible to the influence of
participants’ subjective perceptions and
experiences with the drugs. 

Demaret et al18 used 3 subjective
outcome measures, only 2 of which were
validated objectively. Also, they reported
greater loss of participant population in

the control group, and missing
participants were assumed to be non-
responders. The majority of participants
missing from the control group never
presented to the allocation centers after
randomization. The authors detailed, “In
the control group, among the 17 (45%)
participants who were on MMT outside a
partner centre at baseline, 12 (32%) were
still on MMT outside the partner centres
at 12 months. This explained the high
rate of drop out after randomisation.”18

This raises concern regarding attrition
bias.

Beck et al16 did not describe any
allocation concealment procedures. The
authors discussed a lack of blinding of
participants and personnel as a limiting
factor of the study, but used objective
measures of outcomes. 

Interventions studied. The included
articles were studies that compared
opiate substitution medications
(buprenorphine alone, buprenorphine
with naloxone, morphine, heroin, and
methadone) with methadone.
Buprenorphine (with/without naloxone)
was studied in two articles.14,17 Strang et
al15 and Demaret et al18 studied heroin
(diamorphine/diacetyl morphine) in
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TABLE 2. Trial designs and methods

FIRST
AUTHOR

LOCATION DESIGN TERMS* BLINDING*
RANDOMIZATION TIMING**

METHOD* RATIO INTERVENTION# MEASUREMENTS

Jones
2010

USA
Canada
Austria

Double-blind
double-dummy
flexible-dosing

Yes, double
CESAR,
stratified

1:1
Duration of
pregnancy

For 10 days after birth,
minimum

Strang
2010

England
Prospective
multisite
open-label

No
Minimization,
stratified

1:1:1 26 weeks 14–26 weeks

Beck
2013

Switzerland
Germany

Multiple-dose
open-label
randomized
cross-over

No
Random
permuted
blocks

1:1 22 weeks
Every week for 22
weeks

Saxon
2013

USA
RCT
systematic
prospective

No
Unclear
method

1:1, changed
to 2:1

24 weeks 1–24 weeks

Demaret
2015

Belgium
Open-label
RCT

No
Random
permuted

1:1 12 months
Every 3 months for 12
months

*Terms reported here exactly as described by researchers 
**Duration of interventions and points of measurement of outcomes reported. #Interventions studied in the randomized, controlled trial (RCT)
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comparison with methadone. Strang et al15

conducted a comparison of injectable
versus oral methadone as well. The article
by Beck et al16 was the only finalized article
comparing morphine versus methadone. 

Details of the administration and
dosage of interventions can be seen in
Table 6. 

Primary outcomes, measurement,
and analysis. Neonatal effects of exposure
during pregnancy were studied by Jones et
al,14 while the rest of the articles examined
outcomes in the adult participants
themselves. 

Jones et al14 particularized five primary
outcomes, all neonatal and all (except head
circumference) measured by
personnel/physicians subjectively (i.e.,
subject to assessor’s evaluation or

treatment staff’s standards). Actions taken
to minimize differences and enhance
objectivity included training of all
assessors by an expert at the outset as
well as retraining during the course of the
trial and a uniform standard across
individuals and locations. The primary
outcomes are listed in Table 7. The
included outcomes covered the key areas
of neonatal abstinence syndrome that are
most likely to be affected by choice of
exposure during pregnancy. However,
analysis was performed only on data from
participants who completed treatment. The
O’Brien-Fleming spending function was
used to set the α level at 0.0091 for each
primary outcome. Outcomes were
reported on continuous scales as odds
ratios.

Strang et al15 used reduction in regular
use of heroin as the primary outcome and
employed an objective test (not subject to
the assessor’s evaluation), i.e., weekly
urinalysis for quantifying the outcome,
which was reported using logistic
regression scales to calculate odds ratios
for the ITT and PP samples. 

Beck et al16 also used weekly urinalyses
under blinded conditions for assessment
of the primary outcome. An analysis of
variance (ANOVA) was used for the
primary analysis, and the Welch t-test was
used to test for unequal carryover effect in
the second period of the crossover study.
A non-inferiority analysis was performed
on the PP and ITT populations with a 2-
sided, 95-percent confidence interval, set
at a 10-percent margin for decision of non-
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TABLE 3. Participant population

AUTHOR YEAR
TOTAL NO.

RANDOMIZED
TOTAL NO.
ANALYZED#

GROUP
TYPES

ANALYZED?#
YES/NO

GROUPS

NO. OF
PATIENTS
IN EACH
GROUP

AGE YEARS MEN

MEAN SD NO. %

Jones 2010 175 131

Completed
t/m

Did not
complete

Yes

No

MET
BUP

MET
BUP

73
58

16
28

27.7
25.3

29.7
29.1

0.7
0.7

1.6
1.7

0
0

0
0

0
0

0
0

Strang 2010 127 127 ITT Yes
Inj. MET
Inj. heroin
Oral MET

42
43
42

37.0
37.5
37.2

7.0
6.6
5.9

28
37
28

67
86
67

Beck 2013 276 276
ITT
PP

Yes
Yes

ITT
PP

276
157

38.1
38.9

7.6
7.4

225
132*

81.5
84.1*

Saxon 2013 1269 731
Evaluable
(731)

Yes
BUP
MET

340
391

39.3
38.4

11.3
11.3

242
253

71.2
64.7

Demaret 2015 74 74 ITT Yes

Experimental
(SROM)

Control
(MET)

36

38

43

42

6

7

30

35

83

92

Combined
2010
to

2015
1921 1339 n/a n/a n/a n/a n/a n/a 878 65.56

Excluding
Jones
2010**

2010
to

2015
1746 1208 n/a n/a n/a n/a n/a n/a 878 72.68

#Analyzed: Results for the group analyzed and discussed in the article. *These numbers not included in total sums, as they were included in the
ITT group numbers listed. **This category used to show percentage of men in articles studying both sexes. SD: standard deviation; MET:
methadone; BUP: buprenorphine; ITT: intention to treat; PP: per protocol; SROM: slow-release oral morphine
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inferiority. The p-value was calculated with
a logistic regression model using
generalized estimating equations.

Saxon et al17 measured changes in liver
enzyme levels and used five categories of
changes as the primary outcomes for
performing a shift-table analysis on data
from “evaluable” participants (defined
earlier in the review). A hazard ratio was
calculated for only one category. 

Demaret et al18 used subjective
(subject to participants’ reporting and
judgment) but standardized scales. The
results for two of the outcomes measured
were validated via urine toxicological
analyses and criminal records. Results
were reported on a dichotomous multi-
domain index, rating participants as
responders or non-responders. Efficacy
evaluation was based on the percentage
difference between groups. The statistical
methods used included Fischer’s exact
test for contingency tables and ANOVA
for secondary analysis. Statistical
analyses were performed using
STATISTICA 10.

Risk of bias across studies. An
assessment of risk of bias across the
included studies is presented in Figure 2.
No bias was noted in locating or
appraising studies. However, only
published articles were reviewed in this
article; thus, publication bias should be
noted.

DISCUSSION
An increasing awareness about the

opiate abuse epidemic19 has led
researchers on a dynamic quest to
ascertain the best therapeutic option for
management of this disorder. Methadone
is considered the mainstay of maintenance
treatment for opiate use disorder. Various

quality studies, reviews, and meta-
analyses conducted up until now have
concluded superiority of methadone
maintenance over no treatment or
abstinence alone.8–11 Safety concerns
regarding methadone use20,21 have led to a
vigorous search for alternate and safer
opiate substitutes. However, methadone
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TABLE 4. Participants in heroin versus MAT trials

STUDY GROUP#
NO. IN
GROUP
NO.

AGE
MEAN±SD

IN PRISON
NO. (%)

NO. OF
EMPLOYED
IN PAST

MONTH (%)

BZD ALCOHO CRACK/COCAINE NO. OF
PREVIOUS
ADDICTION

T/M

IN PAST MONTH (30 DAYS)

NO. (%) NO. (%) NO. (%)

Strang
2010

Inj. MAT
Inj. heroin
Oral MAT

42
43
42

37±7
37.5±6.6
37.2±5.9

26 (62)
33 (77)
34 (81)

1 (2)
1 (2)
1 (2)

13 (31)
13 (30)
18 (43)

24 (57)
19 (44)
21 (50)

29 (69)
34 (79)
31 (74)

4.1±3.8
4.7±4.7
4.5±4.1

Total* 127 30 to 44.1 93 (73.2) 3 (2) 44 (34.6) 64 (50.4) 94 (74.0) 0 to 9.4

Demaret
2015

Heroin
MAT

36
38

43±6
42±7

26 (72)
21 (55)

1 (3)
1 (3)

18 (50)
13 (34)

9 (25)
12 (32)

14 (39)
20 (53)

11±17
8±8

Total 74 36 to 50 47 (64) 2 (3) 31 (42) 21 (28) 34 (46) 9±13

Data used as reported in studies. #ITT group numbers and characteristics. *Totals calculated using reported numbers in Strang 2010. No.:
number; SD: standard deviation; BZD: benzodiazepine; t/m: treatment. MAT: Methadone

TABLE 5. Eligibility criteria

STUDY KEY ELIGIBILITY CRITERIA*

Jones 2010
Women
Singleton pregnancy (6–30 weeks gestation)

Strang 2010
Chronic heroin addicts
Receiving conventional oral maintenance treatment (>6 months)
Continuing to inject street heroin regularly

Beck 2013
Participating in MMT for >26 weeks
Methadone dose of 50mg/day or more at time of inclusion

Saxon 2013
ALT or AST not more than 5 times ULN
ALP not more than 3 times ULN

Demaret 2015

Heroin dependency for at least 5 years
(Almost) daily use of street heroin
At least one previous experience of MMT (with a minimum dose of 60mg)
Heroin use through injection or inhalation
Poor (physical or mental) health or criminal involvement

*Only features distinguished from other studies included here. All studies have eligibility cri-
teria of adult participants with diagnosis of opiate use disorder and without other significant
illnesses, so these are not included here. MMT: methadone maintenance treatment; ULN:
upper limit of normal; ALT: alanine amino transferase; AST: aspartate amino transferase; ALP:
alkaline phosphatase.
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still retains its status as the most-used
opiate substitution therapy, and more
evidence is needed to prove or disprove
this status.22

While conducting a search for this
review, it was seen, as expected, that
most research was observational and
longitudinal. This research was not
included in the review.

Five RCTs meeting eligibility criteria for
the search were analyzed in detail for
design, methods, participants, outcomes,
assessments, and results. Careful
examination of quality was carried out to
identify and define bias and evaluate

significance and worth of evidence
reported by each study.

Buprenorphine versus methadone.
Jones et al14 conducted a multicenter
study, providing data from a blinded
controlled trial that indicated
buprenorphine’s superiority in better
neonatal outcomes, specifically, use of
morphine and number of hospital stay
days needed for treatment of neonatal
abstinence syndrome in neonates born
to mothers treated with buprenorphine
or methadone for opiate substitution
during pregnancy. The issue of higher
morphine dose needed in methadone

treatment does not translate to serious
or non-serious adverse events, as
reported in the study. In fact, all neonatal
outcomes other than the two
aforementioned ones were similar
between the two groups. Weight of the
outcome should be explored further.

Although not deliberated as primary
outcomes, better patient retention and
satisfaction seen in the methadone
group cannot be ignored, especially
under blinded conditions. A major issue
in the management of opiate addiction is
prevention of relapse, even more so in
pregnant patients. Methadone’s better
retention profile, which is both
generalizable and applicable, helps make
it the treatment of choice in the eyes of
most addiction treatment specialists. It
is postulated by the authors that
individual variation in buprenorphine
absorption and easier tapering-off from
the drug might have been contributing
factors to the attrition in the
buprenorphine population.

Opiate substitution during pregnancy
warrants special recommendations and
attention, owing to the maternal and
neonatal parameters affected by opioids.
Both methadone and buprenorphine are
classified as category C (lacking
adequate, well-controlled studies in
pregnant women) drugs by the FDA and
carry the risk of neonatal morbidity and
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FIGURE 2. Reviewers’ assessment of risk of bias in all studies

Figure 3. Risk of bias in individual studies
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mortality. However, both can be used for
maintenance treatment of opiate use
disorder.23 Opiate substitution in a
structured careful manner during
pregnancy prevents fluctuations of opioid
levels in serum and prevents relapse to
street opiate use. Methadone has been
considered an acceptable treatment for
opiate use disorder during pregnancy
since as early as the 1970s.24,25 Methadone
is, in effect, considered the standard of
care for opiate use disorder treatment
during pregnancy,22,23,26 as it improves
maternal and neonatal outcomes when
instituted with comprehensive prenatal
care.27

However, recent trials have presented
buprenorphine as a possible alternative to
methadone as a first-line treatment of
select pregnant patients.28–30 One major
criterion favoring selection of
buprenorphine is accessibility of patients
to a licensed care center and ability to

attend a clinic on a more frequent basis.
Buprenorphine can be prescribed in an
office-based setting by healthcare
practitioners holding specific licensure,31–33

while methadone can only be prescribed in
licensed centers. In 2016, the
Comprehensive Addiction and Recovery
Act allowed nurse practitioners and
physician assistants to provide office-
based, buprenorphine-assisted therapies
after appropriate training and certification.34

This makes buprenorphine more
accessible and desirable for many patients.
Also, the lesser drug interaction posed by
buprenorphine might make it the
preferable choice for physicians while
managing patients with multiple medical
issues. However, it is recommended to
screen out patients based on their liver
health status and past experience with the
two drugs. 

Methadone is still considered the
standard treatment for management of

opiate addiction in pregnancy for most of
the pregnant population. Saxon et al17

studied the effects of buprenorphine/
naloxone on liver health, using methadone
as a comparator. The results showed no
significant difference; however, the high
risks of bias in multiple areas, specifically
attrition bias, limit the quality of evidence.
Also, better retention was seen with
methadone, but it was not one of the
outcomes studied. Although some
researchers have indicated an increase in
liver enzymes with buprenorphine
treatment in patients with hepatitis and
have recommended careful monitoring
during buprenorphine treatment,35,36 other
articles found no effect of buprenorphine
on liver enzymes.37,38 Treatment retention is
an aspect that needs to be researched and
addressed as well, as both the included
articles and previously published data
indicate methadone’s superiority in this
regard.
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TABLE 6. Interventions studied

STUDY
INTERVENTION COMPARATOR

DRUG ROUTE DOSE DRUG ROUTE DOSE

Jones
2010

Buprenorphine Sublingual
2–32mg
Flexible

Methadone Oral 20–140mg/day

Strang
2010

Diamorphine or diacetyl
morphine + optional oral
methadone for nightly
cravings

Methadone + optional oral
methadone for nightly
cravings

Injection,
not
specified

Injection,
not
specified

Week 7–26; Mean daily
doses: 398.9mg
(SD=163.6)+41.8mg
(SD=12.7) supplementary
oral methadone; twice daily,
usually equally divided

Mean daily doses: 128.3mg
(SD=38.3)+31.4mg
(SD=13.0) supplementary
oral methadone

Methadone

Methadone

Oral

Oral

Week 7–26; mean daily
dose: 107.3mg (SD=39.9);
once daily

Mean daily dose: 107.3mg
(SD=39.9); once daily

Beck 2013

Slow-release oral morphine Oral 580–970mg, once daily Methadone Oral 80–120mg/day
Once daily

Saxon
2013

Buprenorphine + naloxone Not
available

Mean maximum daily dose:
22.1mg (SD=8.2;
median=24mg)

Methadone Mean maximum daily dose:
93.2mg (SD=42.2;
median=90mg)

Demaret
2015

Diacetyl morphine +
optional oral methadone for
nightly cravings

Injection or
inhalation

Avg. daily dose:
573±230mg; patients came
to methadone center 2.3
times a day

Methadone Oral Mean daily dose: 77±21mg
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TABLE 7. Results of individual studies

STUDY COMPARISON LIST OF PRIMARY OUTCOMES* RESULTS REPORTED

Jones
2010

BUP vs. MET

1. No. of neonates requiring treatment for NAS (%)

2. Peak NAS scores

3. Total amount of morphine needed for treatment of NAS

4. Duration of hospital stay (days)

5. Head circumference (cm)

No significant difference

No significant difference

89% less morphine in BUP group

43% less hospital stay in BUP group

No significant difference

Strang
2010

Inj. heroin and
Inj. MET vs. 
standard MET

Reduction of regular use of street heroin: 50% or more of
negative specimens for street heroin on weekly urinalysis
during Weeks 14–26

Significant difference between inj. heroin and oral
methadone in favor of inj. heroin in ITT as well as PP
population

Beck
2013

SROM vs. 
MET

The primary efficacy endpoint: the proportion of positive
urine samples per patient and per treatment for co-
consumption of heroin

Non-inferiority of SROM to MET reported in ITT and
PP populations

Saxon
2013

BUP/naloxone
vs. MET

1. Baseline transaminases (both ALT and AST) that were
≤2× upper limit of normal (ULN) and remained at this
level throughout the study

2. Baseline transaminases that were ≤2× ULN (either ALT
or AST) but increased (either ALT or AST) above this level
at any time during the study

3. Baseline transaminases that were >2× ULN (either ALT
or AST) and decreased and remained at ≤2× ULN during
the study (both ALT and AST)

4. Baseline transaminases (both ALT and AST) that were
>2× ULN and remained at this level throughout the study
(both ALT and AST)

5. Baseline transaminases that were >2× ULN (either ALT
or AST) and increased to 2× above this level at any time
during the study (either ALT or AST)

No significant difference between medication groups.

No significant difference between medication groups.

No significant difference between medication groups.

No significant difference between medication groups.

No significant difference between medication groups.

Demaret
2015

HAT vs. MET

1. Street heroin use: days of use during the previous
month on the EuropASI Drug/Alcohol section†

2. Health: scores on the MAP-HSS†† and the SCL-90-R†††

3. Criminal involvement: number of self-reported acts that
were committed or experienced as a victim during the
previous month

Street heroin use during the previous month
decreased significantly more in the experimental
group than in the control group

Main effect of group not statistically significant in
Results section but stated as significantly lower in
Discussion section

Main effect of group not statistically significant

*Primary outcomes as described in the article. **Evaluable participants defined by the article: “The criteria for ‘evaluable’ were completion of
24 weeks on assigned medication and provision of at least half of the eight liver tests scheduled between weeks 1–24, at weeks 1, 2, 4, 8,
12, 16, 20, and 24.” BUP: buprenorphine; MET: methadone; NAS: neonatal syndrome; ITT: intention to treat; PP: per protocol; SROM: slow-
release oral morphine; BUP/naloxone: buprenorphine and naloxone combination; ULN: upper limit of normal; ALT: alanine amino transferase;
AST: aspartate amino transferase. †Drug/Alcohol section of the European Addiction Severity Index. ††Maudsley Addiction Profile - Health
Symptoms Scale (MAP-HSS). †††Symptom Check-List (SCL-90-R). HAT: Heroine Assisted Treatment



ICNS Innovations in Clinical Neuroscience • July–August 2017 • Volume 14 • Number 7–8 17

Careful monitoring of liver enzymes is
still warranted while treating patients
with buprenorphine. More research is
needed before any conclusions can be
made in this regard.

Heroin versus methadone. Strang et
al15 and Demaret et al18 studied the use
of heroin as an opiate substitute in
comparison to methadone maintenance
treatment. Both studies showed
significant reduction in heroin use in
participants being treated with heroin, as
compared to methadone. Nonetheless,
lack of blinding has a greater impact in
this specific context because of
subjective preference and motivational
factors. As discussed earlier, the results
should be seen in view of the participant
population. The study by Strang et al,15

with higher baseline age, alcohol and
cocaine use, and criminality, showed
more significant results compared to the
study by Demaret et al,18 thus
necessitating further research on a larger
size population before any
recommendations or conclusions can be
made. 

Previously, research has been
performed on the use of heroin in other
countries39–43 with results ranging from
promising to ambiguous. No studies
with concluding evidence have been
conducted in the United States so far.

SROM versus methadone. Beck et
al16 performed an RCT that showed non-
inferiority of SROM to methadone in
treatment of opiate use disorder
expressed as efficacy of treatment. This
was a good quality study, but it only
showed non-inferiority. Statistically
significant differences between
outcomes for SROM and MET are seen
in favor of MET; however, they are within
the 10 percent inferiority margin.
Consequently, they still do not provide
evidence for supporting
recommendation of SROM as an
alternate to MMT. This RCT does
legitimize further studies and wider
investigation regarding this intervention,
especially keeping in mind the oral route
and once-daily administration. Previous
research does not provide any
conclusive evidence, as stated by two

systematic reviews conducted in this
regard.44,45

Across the review of various articles,
it was seen that different researchers
employ a wide array of survey formats
and units for measuring baseline drug
use and addiction treatments. This factor
impedes assimilation of data and
identification of relationships and
patterns among factors like duration of
addiction, injection drug use, concurrent
cocaine/alcohol/benzodiazepine use,
duration and forms of previous
treatments, and efficacy of intervention
of interest. Development and use of
standard questionnaires and charts for
this purpose will help promote greater
usability and better analysis of RCTs.

CONCLUSION AND
RECOMMENDATIONS

I. More intervention-based clinical
trials are needed to provide a strong
alternative candidate therapy for
management of opiate use disorder.

II. Buprenorphine, although a
promising candidate, should be
researched more regarding treatment
retention and patient satisfaction before
any conclusions can be made regarding
its standard use for opiate substitution
maintenance treatment of pregnant
patients with opiate use disorder. 

III. Heroin-assisted treatment still
cannot be considered in opiate addicts
refractory to MMT; more data should be
collected regarding efficacy in larger
participant populations under blinded
conditions. Safety, generalizability, and
diversion should be studied in further
detail.

IV. Based on the present data, SROM
is not a more effective alternative to
methadone. Further clinical research
with sound methodology is warranted to
explore its potential use in this respect.
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