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Chapter 1. Introduction and Methods 

Introduction 
 As part of the simplified opioid use disorder (OUD) guideline for primary care, an 
extensive evidence review was completed to ensure that recommendations were based on the 
highest quality evidence. For increased transparency, the evidence review team has created the 
following supplement of our findings in full for each clinical question answered in the guideline.  
 
Methods 

The evidence review for the guideline followed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) and the systematic review of systematic 
reviews protocols (Moher 2009, Smith 2011).  The search strategy for each clinical question was 
created with the guidance of an experienced librarian.  
 
Clinical Questions 
 An external committee identified key clinical questions regarding the management of 
OUD. These questions led to a total of 17 individual systematic reviews. Systematic reviews 
were performed on the following questions: 

1. Does the involvement of primary care alter outcomes for patients with OUD? 
2. How is OUD diagnosed in primary care, including differentiating between OUD and 

pain?   
3. What is the efficacy of buprenorphine with or without naloxone in OUD? 
4. How effective is methadone for the management of OUD? 
5. What is the efficacy of naltrexone in opioid use disorder? 
6. Does the use of medical cannabinoids impact outcomes for patients with OUD? 
7. What is the role of the daily witnessed ingestion or allowing patients take home doses 

(carries) of opioid agonist therapy medications? 
8. Does the addition of urine drug testing to opioid agonist therapy change outcomes for 

patients with OUD? 
9. Do treatment agreements (“contracts”) change outcomes for patients with OUD? 
10. What is the efficacy of tapering of opioids and/or opioid agonist therapy for treatment 

of OUD? 
11. What is the efficacy of psychosocial interventions used in patients with OUD? 
12. What is the efficacy of residential treatment in the management of OUD? 
13. How do we treat adult patients with OUD and concurrent Attention Deficit Hyperactivity 

Disorder (ADHD)? 
14. What is the best approach in managing anxiety in patients with co-morbid OUD? 
15. How do you manage insomnia in patients with OUD? 
16. What is the best approach to managing acute pain in patients receiving opioid agonist 

therapy for OUD? 
17. What is the best approach to treating chronic pain in patients with OUD? 
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Search Strategy 
Two authors performed the search of systematic reviews. The search was restricted to 

non-animal studies. The databases and resources used to search for relevant systematic 
reviews included MEDLINE and the Cochrane Library. The search included any articles up to 
June 2018 but was generally limited to the last 5-10 years. Keywords of “opioid or opiate” were 
used for all searches. Specifics for each question and the corresponding keywords, timelines, 
and search strategies used can be found in Appendix 3. To ensure articles would not be missed, 
a grey literature search was performed using the following resources: Google, published 
guidelines on opioid use disorder and reference lists of the included systematic reviews.  

The inclusion criteria of our search included adult patients with opioid use disorder 
reporting on at least one of the following outcomes: morbidity and mortality, social outcomes, 
quality of life and symptoms, or opioid use and treatment retention. Morbidity and mortality 
referred to outcomes such as fatal and nonfatal overdose, suicide, hospitalizations/emergency 
room visits and acquiring infections such as Hepatitis B and C. Social outcomes included Crime, 
incarceration, employment, housing and transmission of infection such as Hepatitis B and C. 
Quality of life and symptoms include incidence of adverse events, withdrawal symptoms, 
patient satisfaction, quality of life scales, scales related to the studied disease or condition. 
Opioid use and treatment retention included ongoing opioid use and abstinence from opioids. 
We included systematic reviews of observational studies only if a systematic review of RCTs or 
RCTs were not found. Exclusion criteria were studies on detoxification from opioids, studies in 
pediatric, pregnant or cancer patients, and studies completed within a prison setting. Reasons 
for exclusion of a systematic review following full text review was recorded (Appendix 6).  

After the search for systematic reviews was complete, an additional search was created 
in Medline to find RCTs published following the most recent systematic review that was chosen 
to be included. The inclusion and exclusion criteria for the RCTs chosen stayed the same. Any 
changes that were made to the search protocol is listed in each clinical question evidence 
summary below. These changes were made to ensure that no studies were missed and each 
change was reviewed with the evidence review team to ensure appropriateness.  

Dual title, abstract, and full-text review were completed for all systematic review and 
RCT searches to determine study eligibility. A single reviewer assessed titles and abstracts from 
guidelines and reference lists, dual assessment was completed if full-text review was required.  
Disagreements over inclusion were resolved by consensus. A summary of the study selection 
flow for each systematic review can be found in Appendix 4. 
 
Synthesis 
Data Extraction  

Dual data extraction was completed using templates created by two authors, one 
specifically for systematic reviews and one for RCTs. For systematic reviews, data extracted 
included author, year, title, study design, general characteristics, setting, gender, mean age, 
mean duration, duration range, outcomes reported (along with number of studies, RCTs and 
patients for each outcome), values associated with the outcomes, intervention and control.  If 
no usable data was found in a given systematic review, authors attempted to obtain that data 
from the included trials.  
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Following extraction, data tables of systematic reviews and RCTs were created with 
headings for: total studies, age, population, relevant studies, duration of studies, intervention, 
outcomes and risk of bias quality assessment. The data tables created can be found in Appendix 
5.  

 
Risk-of-bias assessment 

Risk-of-bias was assessed using a modified AMSTAR rubric for systematic reviews, 
focusing on the six most relevant questions (Allan 2018, Shea 2007) Was study selection and 
data extraction performed by dual reviewers? 2) Was the literature search comprehensive? 3) 
Were the included study characteristics described? 4) Was quality of the included studies 
assessed and reported? 5) Were the methods used to combine results appropriate? 6) Was 
conflict of interest reported? For systematic reviews, each question was scored as 1 
(completed) or 0 (not completed). These individual scores were then summated with a higher 
total score suggesting a lower risk of bias. For RCTs, the JADAD 5-point scoring rubric was used 
(Jadad 1996). The risk of bias assessment for each article was completed by at least two 
independent authors and disagreement was resolved by consensus or a third author. The 
scores for each rubric are reported in conjunction with their associated study in the data tables 
(Appendix 5).  
 
Analysis  

Following data extraction, each clinical question was answered using study outcomes 
and the included meta-analyses. Study characteristics and statistical results as per the original 
paper were used. Systematic reviews of RCTs and individual RCT results was prioritized over 
observational data. Objective outcomes were preferentially reported. New meta-analyses was 
performed by the team if sufficient RCT data was available. The Review Manager 5 software 
was used to create the meta-analyses using a Mantel-Haenszel statistical method. Not wanting 
to overweigh smaller studies, we chose a fixed effects analysis if there was no reason to 
speculate that the effect of the intervention would deviate meaningfully between studies. We 
assessed heterogeneity using the I2 statistic.  Values greater than 50% were indicative of “high 
heterogeneity” and suggested a sensitivity analysis be completed to determine the cause of the 
heterogeneity. Additionally, we performed an exploratory meta-analysis of the effects on 
buprenorphine, methadone and naltrexone on mortality.  Due to the low event rate, mortality 
events from the 3 treatments were combined and meta-analyzed using the exact method with 
odds ratios (Mehta 1985). 
 
Clinical Question Summaries 

The analysis was summarized and organized by the clinical question answered. 
However, some clinical questions included multiple unique interventions. Each section provides 
a brief introduction, listed any deviations from the search protocol, an overview of the 
evidence, limitations of the evidence and a bottom line with a suggested recommendation.  

The overview of the evidence provides a detailed summary of the included evidence 
that includes characteristics and results of the studies analyzed. Additionally, evidence was 
summarized by the four outcomes focused on in the guideline: Mortality and Morbidity, Social 
Harms, Quality of Life and Opioid Use Outcomes. 
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The quality of evidence was assessed using the GRADE criteria and details of the 
assessment were provided. The bottom line is a succinct conclusion of the clinical topic. Finally, 
there is a suggested recommendation created by the evidence team that was given to the 
guideline committee for review.  

 
Additional Evidence Reviews 
 Based on clinician feedback and request, the evidence review team answered two 
additional questions. These questions were: 1) What is the efficacy of Opioid Agonist Therapy in 
the absence of psychosocial or other supports for managing OUD? 2) How effective is slow 
release oral morphine in managing OUD for patients not currently receiving methadone or 
buprenorphine/naloxone? 

Two searches were completed within Pubmed using keywords related to each individual 
question. Once relevant studies were determined, they were analyzed, and a summary was 
created that provided an answer to the question. The summaries can be found in Appendix 1 
and 2. 
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Chapter 2. Management of Opioid Use 
Disorder in Primary Care 

Does the involvement of primary care alter outcomes for patients with opioid use disorder? 
 
Introduction 

Traditionally, patients with opioid use disorder have been largely managed in specialized 
addictions programs. Given greater attachment to primary care might convey either more 
accessible healthcare interactions, or more comprehensive healthcare interactions, we sought 
to determine if the involvement of primary care alters health outcomes in this population. 
 
Deviations from search protocol 

All opioid use disorder systematic reviews making mention of primary care were 
retrieved and reviewed. RCTs published after the search date of the most recent systematic 
review (Lagisetty 2017, search date Aug 1, 2016) were additionally sought. When RCTs were 
pulled from the systematic review, we hand searched their references to identify any 
additional, relevant RCTs. The search protocols are available in Appendix 3.   
 
Overview of the evidence 

We found four relevant systematic reviews (King 2014, Lagisetty 2017, Maree 2016, 
Simoens 2005). These reviews identified 3 RCTs (Carrieri 2014, Fiellin 2001, O’Connor 1998), 
and another RCT (Gibson 2003) was identified through hand searching of these RCTs’ 
references. Each of the 4 RCTs examines opioid agonist maintenance programs (+/- induction) 
that are randomized to be primary care-based (i.e. take place in a “medical home” providing 
comprehensive medical care) versus specialty care-based (i.e. take place in a clinic focusing on 
opioid use disorder). Two other RCTs were identified in the reviews (Lucas 2010, Lintzeris 2004) 
but are less relevant given the primary care component of the intervention was not 
randomized. No RCTs published after Lagisetty 2017 were identified. All evidence pertains to 
patients with opioid use disorder.  
 
Evidence Hierarchy 

1. Mortality / Morbidity: No RCT evidence assessed these outcomes.   
 

2. Social Harms: No RCT evidence assessed these outcomes (e.g. crime, disease 
transmission). 

 
3. Quality of Life / Symptoms: None of the RCTs measure quality of life or symptoms other 

than assessing patient satisfaction. 
 

a. Patient Satisfaction: Carrieri 2014 reports significantly higher “patient 
satisfaction with the explanations provided by his/her prescribing physician” at 
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six months by computer-assisted telephone interview, to be higher in primary 
care than in specialty care (p = 0.01 but actual numbers not reported). Fiellin 
2001 reports more primary care managed patients (17/22 = 77.2%) than 
specialty clinic managed patients (9/24 = 37.5%) being “very satisfied” with their 
treatment (p = 0.01). Fiellin 2001 also describes more patients reporting their 
quality of care to be excellent in primary care (16/22 = 72.7%) than in specialty 
care (3/24 = 12.5%) with p = 0.001.  

 
4. Process Outcomes: 

a. Program Retention: We carried out a meta-analysis of Carrieri 2014, Fiellin 2001, 
and O’Connor 1998. Over a mean 42.2-weeks of observation, program retention 
was 86% in primary care compared to 67% in a specialty opioid clinic (RR 1.25, p 
= 0.005, 95%CI 1.07 to 1.47, I2 = 18%, NNT=6) (Figure 1). Note: this meta-analysis 
required combining varied definitions of program retention including retention 
in the program until the end of the study (Carrieri 2014, O’Connor 1998), and 
compliance with the program protocol (non-compliant if 2 urine tests 1 week 
apart demonstrated lack of methadone or the presence of other opioids or 
cocaine) (Fiellin 2001). Gibson 2003 was not included in our meta-analysis for 
retention because it focused on induction of buprenorphine 
and it required only the primary care randomized patients to pay for their 
medication ($5 per day) during follow-up – which we believed to be a significant 
bias against the primary care arm. The study acknowledged this bias in their own 
limitations section, stating: “Retention in the primary care group was particularly 
impressive in view of the fact that only the primary care participants paid for 
post-withdrawal treatment.” Despite this bias, Gibson 2003 still reported 3-
month retention in primary care versus specialty care to be similar (34% versus 
36%). Including Gibson 2003 in the meta-analysis as a sensitivity check shows the 
effect estimate to still be statistically significant in favour of primary care (RR 
1.19, p = 0.03, 95%CI 1.02 to 1.20, I2 = 6%).  
 

Figure 1: Retention in Treatment: Primary Care versus Specialty Care 

 
 

b. Street Opioid Abstinence:  We carried out a meta-analysis of Carrieri 2014, 
Fiellin 2001, and O’Connor 1998. Over a mean 42.2 weeks of observation, street 
opioid abstinence was 53% in primary care compared to 35% in a specialty 
opioid clinic (RR 1.50, p = 0.007, 95%CI 1.12 to 2.01, I2 = 74%, NNT=6) (Figure 2). 
Note: this meta-analysis required combining varied definitions of street opioid 
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abstinence including street opioid abstinence (via self-report) (Carrieri 2014), no 
relapse to opioid use (via self-report and urine toxicology) (Fiellin 2001), and 
achieving 3 or more weeks of abstinence (by thrice weekly urine toxicology) 
(O’Connor 1998). Gibson 2003 was not included in meta-analysis as it did not 
provide actual numbers or percentages, stating only that “there was no 
significant difference in self-reported heroin use between groups at Day 91 
(independent-sample t test, t=0.391; df = 76; P=0.7).” Biases exist both for and 
against primary care in these trials. In particular, Carrieri 2014, measured 
abstinence through self-report and patients may have been less inclined to be 
truthful with a primary care provider they were trying to build a relationship with 
(biasing in favor of primary care). In contrast, the patients enrolled in Fiellin 2001 
were initially treated and stable in the same specialty care setting used in the 
study prior to randomization (study inclusion criteria required both regular 
specialty clinic attendance, and urines being negative for opioids and cocaine, for 
one year). This would presumably would have biased in favour of the specialty 
setting in which these patients were already stable and abstinent.  

 
Figure 2: Street Opioid Abstinence: Primary care versus Specialty Care 

 
 
Quality of the Evidence:  
Patient Satisfaction: MODERATE, due to imprecision 
Program Retention: MODERATE, due to imprecision 
Street Opioid Abstinence: LOW, due to imprecision and risk of bias 
 
Limitations of the evidence  

Although physicians were the sole prescribers, the primary care-based interventions 
that were studied by RCT relied upon clinic-attached nurses and/or pharmacists to assist the 
primary care physician in administering the program (e.g. participating in follow-up, screening 
urine, and administering medication). Two of the studies used general internists for primary 
care providers (Fiellin 2001, O’Connor 1998). Patient outcomes, and the acceptability of such 
programs to providers, may differ if such supports are not available.  
 
Bottom Line  

Opioid dependent patients are more likely to adhere to an opioid replacement program 
(86% versus 67%) and more likely to avoid street opioids (67% versus 35%) when that program 
is administered by primary care, rather than in an opioid focused specialty clinic. Higher patient 
satisfaction was also reported in the primary care setting.  
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Recommendation 
We recommend that management of opioid use disorder be performed in primary care* as part 
of the continuum of care for patients with opioid use disorder. 

• Strong recommendation; Moderate quality evidence 
 

FOOTNOTE 
*In RCTs, primary care may have included team-based care, support/training available, 
affiliation with substance misuse clinic, or 24-hour pager support. Training and supports will 
vary per practitioner, practice site and population served. 
 
 
 
References 
 
Carrieri 2014 
Carrieri PM, Michel L, Lions C, Cohen J, Vray M, Mora M, et al. Methadone induction in primary 
care for opioid dependence: a pragmatic randomized trial. PLoS One. 2014;9(11):e112328. 

 
Fiellin 2001 
Fiellin DA, O’Connor PG, Chawarski M, Pakes JP, Pantalon MV, Schottenfeld RS. Methadone 
maintenance in primary care: a randomized controlled trial. JAMA. 2001;286(14):1724-31. 

 
Gibson 2003 
Gibson AE, Doran CM, Bell JR, Ryan A, Lintzeris N. A comparison of buprenorphine treatment in 
clinic and primary care settings: a randomized trial. Med J Aust. 2003;179(1):38-42. 

 
King 2014 
King N, Fraser V, Boikos C, Richardson R, Harper S. Determinants of increased opioid-related 
mortality in the United States and Canada, 1990-2013: A systematic review. American Journal 
of Public Health 2014;104(8):e32-42. 
 
Lagisetty 2017 
Lagisetty P, Klasa K, Bush C, Heisler M, Chopra V, Bohnert A. Primary care models for treating 
opioid use disorders: What actually works? A systematic review. PLoS One. 
2017;12(10):e0186315. 
 
Maree 2016 
Maree RD, Marcum ZA, Saghafi E, Weiner DK, Karp JF. A systematic review of opioid and 
benzodiazepine misuse in older adults. Am J Geriatr Psychiatry. 2016;24(11):949-63. 
 
 
 
 



 12 

O’Connor 1998 
O’Connor PG, Oliveto AH, Shi JM, Triffleman EG, Carroll KM, Kosten TR, et al. A randomized trial 
of buprenorphine maintenance for heroin dependence in a primary care clinic for substance 
users versus a methadone clinic. Am J Med. 1998;105(2):100-5. 

 
Simoens 2005 
Simoens S, Matheson C, Bond C, Inkster K, Ludbrook A. The effectiveness of community 
maintenance with methadone or buprenorphine for treating opiate dependence. Br J Gen 
Pract. 2005;55(511):139-46. 
 
 
 
 
 
 
 
 
 
 
 
  



 13 

Chapter 3. Diagnosing and Identifying 
Patients with Opioid Use Disorder 

How is opioid use disorder and opioid dependency diagnosed in primary care including 
differentiating between opioid use disorder (OUD) and pain? Are there any validated 
screening tools? 
 
Introduction  

Opioids have historically been advocated for management in acute & chronic pain 
conditions. It has become increasingly clear that some patients using opioids for pain disorders 
may go on to develop a maladaptive pattern of use or opioid use disorder.  

A significant challenge in primary care is identifying those patients most at risk for, or 
suffering from, opioid use disorder.  One of our primary challenges is agreement in terminology 
and the very definition of opioid use disorder in the context of long-term opioid use for the 
management of chronic non-cancer pain.   

There are many variations in the nomenclature of the condition, both in the language of 
practicing clinicians and within the medical literature (Smith 2013).  Variations in the 
terminology include addiction, substance (opioid) use disorder, opioid abuse, opioid 
dependence, opioid misuse, opioid-related aberrant behaviours, and many more.  For some 
individuals, these terms mean the same or similar things, while for others they are different, 
resulting in challenges in interpretation and application (Fishbain 2008; Smith 2013).  There also 
seems to be lack of agreement on how to make this diagnosis (Fishbain 2008), leading some to 
call for clearer diagnostic guidelines, particularly in patients regularly using opioids for pain 
(Bergin 2015).   
 
Deviations from search protocol 

For this topic, the evidence team did not perform a search for randomized control trials 
(RCTs) following the most recent systematic review included as RCTs are generally not the study 
design of choice when evaluating diagnostic tools. 
 
Overview of the evidence  

There were no systematic reviews or RCTs included that evaluated diagnostic criteria for 
OUD based on the search criteria. 

There were fourteen systematic reviews included on identifying patients with OUD 
based on the search criteria (Argoff 2013, Balbale 2017, Becker 2013, Blanchard 2016, Canan 
2017, Chou 2009, Cochran 2015, Dowell 2016, Lawrence 2017, Shmulewitz 2015, Smith 2013, 
Smith 2015, Solanki 2011, Turk 2008). These systematic reviews included nineteen different 
tools used to identify patients with OUD. Only two tools had been compared to DSM diagnositic 
criteria and they were the Current Opioid Misuse Measure (COMM) and the Prescription Opioid 
Misuse Index (POMI). 
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The COMM is a 40-point scale with 17 questions and is designed to be self-administered. 
One cohort study looked at 238 patients who were prescribed an opioid in the last 12 months 
and compared the findings to the DSM-IV criteria for prescription opioid abuse or dependence 
(Meltzer 2011). They found that an individual score of equal or greater to 13 points correlates 
to an area-under-the-curve (AUC) of 0.84, with a positive likelihood ratio of 3.35 (small help 
with ruling in) and a negative likelihood ratio of 0.30 (small to moderate help ruling out). 
Additionally, this COMM tool was compared to a number of other standards such as the 
aberrant drug behavior index (ADBI), the Prescription Drug Use Questionnaire (PDUQ), 
Prescription Opioid Therapy Questionnaire (POTQ), Urine Toxicology and Crowne Social 
Desirability Scale. When compared to these standards, we found large ranges amongst the 
predictive values with an AUC ranging from 0.81 to 0.92, positive likelihood ratio of 2.77-4.67 
and negative likelihood ratio of 0.08 to 0.41 (Becker 2013, Smith 2015, Lawrence 2017, Solanki 
2011, Turk 2008). 

The POMI is a 6-item checklist that can help physicians identify patients who may have 
OUD. Validation of this tool is based on a single cohort study of which 74 patients prescribed 
oxycodone for pain where in the DSM-IV was used for comparison (Knisely 2008). Following 
analysis, authors found that when an individual would score equal or greater to 2 points, it 
would indicate potential OUD with an AUC 0.75-0.80, a positive likelihood ratio of 10.3 (large 
help with ruling in), and a negative likelihood ratio of 0.20 (moderate help ruling out). There are 
no other studies that compared the POMI tool to other diagnostic standards.  

There were studies that spoke to the use of algorithms or prescription claim data to 
identify patients who may have an opioid abuse disorder (Canan 2017, Cochran 2015). These 
methods require an algorithm or criteria that are predefined which are then used to search 
databases. With these types of search methods, primary care providers can obtain assistance 
with the identification of potential patients who may have OUD that does not require 
significant resources for the primary care provider or their clinical team. However, the evidence 
surrounding this method of identification is sparse and depending on the criteria thresholds, 
can lead to many false positives (White 2009). In one study, patient variables that are highly 
associated with an ICD-9 code of opioid-type dependence produced a sensitivity that ranges 
from of 71% to 95% and a specificity from 54% to 95% (White 2009). This exemplifies the range 
one may see when using this method of identification. However, no specifics in the study were 
mentioned regarding the suggested thresholds that should be applied to search criteria. 
Another study created a detection algorithm based on patients who previously abused 
controlled substances. Following a medication review by a pharmacist, if drug abuse was 
suspected, they would make one of three recommendations, to assign a patient to one 
pharmacy, alert the patient’s physician or do nothing. They used these recommendations to 
test the algorithm of which included patient characteristics such as shopping behavior, forgery 
behavior or number of pharmacies (Mailloux 2010). Results found the algorithm had a 
sensitivity of 87% and specificity of 97% which suggests a large help with ruling in or out the 
comparison. However, these results are difficult to interpret and analyze as there were no 
specifics on how exactly the pharmacist reached a certain recommendation. Overall, prediction 
algorithms and the use of prescription claim data may help with the identification of patients 
who may have OUD but the criteria used for these methods require careful consideration and 
additional research is required. 
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Our review did find other tools such as Prescription Drug Use Questionnaire (PDUQ), 
PDUQp (Compton 2008), Opioid Compliance Checklist (OCC) (Lawrence 2017), Screener and 
Opioid Assessment for Patients with Pain (SOAPP/SOAPP-R) (Butler 2004, Butler 2008), Opioid 
Risk Tool (ORT) (Jones 2015, Webster 2005), Aberrant Behavior Checklist (ABC) (Wu 2006), and 
CAGE-AID (Brown 1995). Studies compared these tools to 23 different diagnostic criteria – 
highlighting the lack of a clear gold standard in the scientific literature. None of these tools 
compared outcomes to the DSM-IV or 5 criteria and thus we were unable to determine 
sensitivity and specificity compared to the generally accepted gold standard in guidelines. 
Appendix 5 outlines the data for all the tools found following our search. 

Due to the large number of comparators being used for validation of the tools and no 
consensus on a gold standard, there is difficulty in interpreting the evidence for OUD case 
finding tools. As well, some of the comparators used in the studies above are largely subjective 
in nature as the specific criteria are not listed. This led our team to focus only on the tools that 
used the DSM-IV criteria for substance abuse as a comparison for validation. Although there is 
controversy with this set of criteria, it is the most commonly supported criteria for OUD and the 
best way to move forward with interpretation on this topic.  
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No systematic review evidence assessed these outcomes. 
 
2. Social Outcomes: No systematic review evidence assessed these outcomes. 
 
3. Quality of Life: No systematic review evidence assessed these outcomes. 

 
4. Opioid Use Outcomes: No systematic review evidence assessed these outcomes. 

 
5. Identifying Patients: Two cohort studies compared their identification tool (COMM, 

POMI) to the DSM criteria which were highlighted in this review.  
 
Quality of the Evidence:  
VERY LOW, due to risk of imprecision and inconsistency. 
 
Limitations of the evidence 

No consensus on the gold standard has been established between the studies included 
in our review as 23 different diagnostic criteria (“gold standard”) were used for comparison. 
Due to this inconsistency, we chose to focus on the studies that compared to the DSM criteria 
which could exclude potentially valid tools used for case finding. 
 
Bottom Line 

There currently are no studies that evaluates the diagnostic criteria for opioid use 
disorder (OUD). Despite having 14 systematic reviews on using tools to identify patients with 
OUD, there is no consensus on a diagnostic gold standard with which to verify those screening 
tools. Using criteria referenced in guidelines (Diagnostic and Screening Manual for Mental 
Disorders (DSM)) as the comparator, a single study demonstrates that the Prescription Opioid 
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Misuse Index (POMI), a 6-point questionnaire, has strong prediction ability for OUD. Other tools 
were longer, had weaker prediction ability or were not validated in an OUD population. 
 
Recommendation 
Clinicians could consider the use of a simple tool such as the Prescription Opioid Misuse Index 
(POMI) if assistance is needed identifying chronic pain patients who may have opioid use 
disorder. 

• Weak Recommendation; Very-Low Quality Evidence 
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Chapter 4. Pharmacotherapeutic 
Management of Opioid Use Disorder 

A. Buprenorphine 
 
What is the efficacy of buprenorphine with or without naloxone in opioid use disorder (OUD)? 
 
Introduction 

Buprenorphine is a partial opioid agonist.  Combined with naloxone, this sublingual 
tablet has been recommended as a first-line treatment for OUD in other guidelines (Bruneau 
2018). 
 
Deviations from search protocol 

Initially, buprenorphine and buprenorphine/naloxone were to be considered as 
separate questions.  Naloxone has poor oral bioavailability but can precipitate withdrawal if 
injected.  It is added to buprenorphine to theoretically lower illicit IV use.  Therefore, the results 
for buprenorphine with and without naloxone were combined. A sub-group analysis was then 
performed on the outcome found in most studies, retention in treatment, to see if any 
differences in efficacy between the 2 forms of buprenorphine exist. 

Another change was the exclusion of RCTs and systematic reviews that focused on very 
specific populations that were less applicable to community primary care. Although these 
remain important questions, the factors that affect compliance and ongoing drug use in prison 
settings, for example, are likely different than those affecting the primary care population. if 
any of the included RCTs from the systematic reviews were completed solely in incarcerated 
inmates, that RCT would be excluded. However, we stated a priori that we may need to include 
these systematic reviews if any of our key outcomes were not answered by other systematic 
reviews (example: incarceration).  In the review process, we noted studies that initiated 
pharmacologic opioid dependency treatment prior to release from incarceration with follow-up 
in the community.  We considered these “prison starts” and excluded them.  

Additionally, while we excluded studies specifically performed in the pediatric 

population, we did include any studies if 80% were adults (ie. over age 18).  
Finally, we prioritized abstinence and continued drug use outcomes according to 

objective measures above subjective measures, ie. if both urine drug screen and self-reporting 
of opioid use were available, we selectively used the more objective outcome (urine drug 
screen).  If urine results were not available, self-report was used.  
 
Overview of the evidence 
Systematic Reviews 

We found two systematic reviews that included patients most representative of a 
community primary care population in Canada.  Nielsen 2016 and Mattick 2014, both 
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completed by the Cochrane Collaboration and both received AMSTAR scores of 6.  However, 
the systematic reviews were quite different from each other.   

Mattick 2014 included all RCTs with opioid use disorder comparing buprenorphine to 
methadone or placebo.  It comprised 31 RCTs and 5430 patients (26% women, mean age 34.6, 
mean duration of follow-up 22.1 weeks).  Results were broken down by studies that used 
flexible dosing of the interventions, and those that used arbitrarily defined low-, medium- or 
high-fixed doses (buprenorphine 2-6mg, 7-15mg or 16mg, and methadone <40mg, 40-85mg 
and >85mg, respectively).     

Nielsen 2016 focused on patients with “pharmaceutical” opioid dependence.  Six RCTs 
were included with 607 patients (27% female, mean age 31.6, mean duration 15.7 weeks).  All 
studies compared buprenorphine to either methadone or placebo/detoxification 
only/psychotherapy.   All RCT authors were contacted by Nielsen’s group to provide data just on 
the patients with pharmaceutical opioid dependence.  Therefore, the data comparing 
methadone to buprenorphine in this systematic review are mostly subgroups of the RCTs 
included in Mattick 2014, with the addition of Neumann 2013.   
 
Randomized, Controlled Trials (RCTs) 

We also searched for RCTs published after the Mattick 2014 review which would not 
have been included in that review.  Nine met our criteria, along with their co-publications: 
Rosenthal 2013, Piralishvili 2015 (co-publication Otiashvili 2013), Dunlop 2017, Neumann 2013, 
Sigmon 2016, and co-publications of the START study (Hser 2016, Woody 2014 and Potter 
2013). RCTs comparing buprenorphine to naltrexone are covered in the naltrexone section.  
Rosenthal 2013 was not included in the Mattick 2014 systematic review as it was published 
after the date of Mattick et al’s literature search. We have included it here. Neumann 2013 was 
excluded from the Mattick review as patients had “iatrogenic opioid dependence”.  However, 
we included Neumann as its population is important when discussing OUD in primary care.   

Rosenthal 2013 was a 24-week, 3-arm RCT of blinded buprenorphine implant, blinded 
placebo implant, and open-label sublingual buprenorphine/naloxone. Patients with OUD could 
be randomized if they achieved a target dose of 12-16 mg/day for at least 3 days in an open-
label “induction” phase.  Overall, 480 patients were screened, 372 underwent induction, and 
287 were randomized and received treatment (mean age ~36, ~60% male). The study was 
sponsored by the manufacturer who was involved in the management of the trial.  Note that 
21.9% of patients in the buprenorphine implant arm required an additional implant for 
symptoms management, bringing the total number of implants for these individuals to 5. 

Piralishvili 2015 was a 12-week RCT comparing methadone and buprenorphine-
naloxone among individuals with injectable buprenorphine use (follow-up of Otiashvili 2013) in 
Georgia. There were 112 patients screened of which 80 were randomized and 68 completed 12 
weeks (95% male, mean age 33.7).  Industry provided drug but had no role in study design. 

The original START study (Saxon 2013) was a 24-week, open-label trial required by the 
FDA to look at liver indices. The manufacturer of buprenorphine/naloxone assisted with study 
design and supplied the buprenorphine/naloxone. START was a descriptive study with no power 
calculation; 1920 consented, 1269 randomized, 713 completed 24-week assessment.  FDA 
required at least 300 in each arm (600 total).  The randomization process was not described.  
Woody and Potter provided some secondary, patient-oriented outcomes in this paper.  Hser, on 
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the other hand, was a long-term follow-up of START.  Approximately 4.5 years after study 
completion, 795 of the original START participants were located and interviewed.  It should be 
noted that the randomization process was changed 18 months into the study from a 1:1 
randomization scheme to 2:1 due to more drop-outs in the buprenorphine group.  Additionally, 
189 participants were excluded from long-term follow-up for “logistical difficulties” at the sites.  
They were, however, included in the initial 24-week studies (Saxon 2013, Potter 2013, Woody 
2014). 

Neumann 2013 randomized 54 people with chronic non-cancer pain and opioid use 
disorder to either methadone tablets or buprenorphine-naloxone for 24 weeks.  The primary 
outcome was self-reported analgesia.  They screened 170 patients, 130 were assessed, 54 
randomized and 13 completed the open-label study.  Doses of buprenorphine/naloxone were 
permitted up to 16mg/4mg per day (mean =16 mg/day) and methadone up to 60mg/day 
(mean=29 mg/day).  These doses would have been considered “high” for buprenorphine and 
“moderate” for methadone based on the definitions by Mattick 2014. Only those who 
completed treatment were included in the analysis of pain, functioning and illicit drug use.  
Over half of the patients had back pain, mean age of the study was 38, 29% male, 57% had a 
history of arrests, and hydrocodone was the most frequently used opioid.   Randomization 
process and allocation concealment were not adequately described (“randomized into one of 
two groups that were pre-determined by drawing lots using 3:3 ratio, block randomization 
procedure”).  

Dunlop 2017 was a unique trial in that it randomized patients currently on a waitlist for 
opioid agonist therapy in Australia to either remain on the waitlist or receive take-home 
buprenorphine-suboxone for 12 weeks (‘interim dosing”).  Randomization and allocation 
concealment were not well described, but the authors mention study clinicians and researchers 
were unable to influence allocation.   Buprenorphine was inducted as 4mg supervised, with 
4mg take-home, and 16mg take-home for day 2.  The research nurse reviewed participants on 
day 3 and titrated doses if needed.  Doses for days 3-7 were then dispensed. A research nurse 
reviewed patients in a weekly 15-20-minute session, reviewing topics related to side effects, 
cravings, illicit drug use and supervised urine collection, and provided weekly take-home doses 
of buprenorphine.     

Sigmon 2016 was another interim dosing study published as a letter to the editor.  This 
RCT randomized 50 people on a waitlist for opioid dependency treatment to either 
buprenorphine or remaining on the waitlist for 12 weeks.  It differed from the Dunlop 2017 
study, however, as it utilized a tamper-resistant medication dispenser for at-home medication 
use and an interactive voice-response system for dispensing of medications and follow-up of 
cravings and withdrawal.   
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity:  
Mortality 

Mortality has not been the primary outcome of any RCT.  We provide the results based 
on the study comparator. 

a. Buprenorphine versus placebo 
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Three placebo-controlled RCTs in the Mattick 2014 review reported 
mortality, but no related deaths occurred in 2 of those RCTs.  In the other RCT of 
40 patients, 4 deaths occurred in the placebo arm and none in the 
buprenorphine arm after 1 year. Personal communication with the author of 
that study confirmed these 4 deaths were all overdoses.  However, the 
difference in mortality was not statistically significant. There were no deaths in 
the Dunlop 2017 study. There was one death in Rosenthal 2013 due to overdose 
in the sublingual buprenorphine arm. 
 

b. Buprenorphine versus methadone 
One RCT in the Mattick 2014 review found no related deaths.   
At the end of the original 24 weeks of the START study, there were 3 

deaths in the buprenorphine arm compared to 1 in the methadone arm (0.41% 
versus 0.19% methadone).  Causes of death are unknown (personal 
communication with START study author Maureen Hillhouse). 

A secondary analysis of the START study found no significant difference in 
mortality at 4.5 years (3.6% buprenorphine, 5.8% methadone, p=0.1) (Hser 
2016). There are 2 major considerations in using this data, however.  First, 
individuals in this study were provided medication for only 24 weeks, before 
either an 8-week taper off the medication or a referral for ongoing treatment, 
making the 4.5-year endpoint observational data. At this time-point, only 12.3% 
of patients initially randomized to buprenorphine remained on buprenorphine 
(37.3% were now on methadone and 46.3% were not on treatment), and 48.2% 
of patients randomized to methadone remained on methadone (10% were now 
on buprenorphine and 37% on no treatment).  Additionally, this follow-up study 
excluded the results of 189 participants from 2 sites for “logistical difficulties”. It 
is not clear why these participants were excluded from the mortality analysis 
since data on mortality were extracted from a database, the National Death 
Index. 

 
Morbidity 

No systematic reviews or RCTs specifically reported on non-fatal overdoses, 
hospitalizations, ED visits or infectious disease transmission.   

c. Buprenorphine versus placebo 
Nielsen 2016 reported on a composite of risk behaviours (risky injection 

or sexual practices, polydrug use, overdoses, or hospital admissions).  No 
difference was found between buprenorphine and 
placebo/detoxification/psychotherapy [2 RCTs, n=117, 0/53 buprenorphine 
versus 2/64 placebo/detoxification/psychotherapy RR 0.39 (95% CI 0.04, 3.67), 
p=0.69]. 
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d. Buprenorphine versus methadone 
There was no difference between buprenorphine and methadone in the 

same risk behavior composite as above [1 RCT, n=170. 1/104 buprenorphine 
versus 0/66 methadone. RR 0.52 (95% CI 0.02, 12.64), p=0.69]. 

No differences between methadone and buprenorphine were found for a 
variety of drug-related risk behaviours (example sharing needles) in Woody 
2014, or Otiashvili 2013.  Note Woody 2014 did not provide ITT results, but 
reported on 731 out of the 1269 randomized patients. 

 
2. Social Outcomes:  

a. Buprenorphine versus methadone 
Mattick 2014 found no difference in criminal activity between 

buprenorphine and methadone [2 RCTS, n=328. SMD -0.1 (95% CI -0.31, 0.12), 
p=0.39], this included an RCT specific to the prison population.   

 
a. Buprenorphine versus waitlist control 

Dunlop 2017 found a reduction in the 16-point, self-reported, Opioid 
Treatment Index (OTI) “crime index score” over 12 weeks with buprenorphine 
compared to waitlist control [-2.12 points lower (95% CI -2.88,-1.36, p<0.0001)].  

The Opioid Treatment Index contains 6 domains such as drug use, HIV 
risk behaviours and criminality.  For the criminality domain (the “crime index 
score”), participants are asked to report, confidentially, the number of times on 
a 5-point scale they have committed, and not necessarily been arrested for, 4 
types of crimes: property crime, dealing, fraud and violent crime. The score for 
this index ranges from 0 to 16.  Therefore, a change is 2.12 points as seen in 
Dunlop is likely relevant. While this scale looks at the number of crimes being 
committed, it does not reflect the number of people committing crimes.   

 
3. Quality of Life:  

a. Buprenorphine versus waitlist control 
Quality of Life was only addressed in the Dunlop 2017 RCT.  After 12 

weeks of treatment, patients on buprenorphine rated their quality of life higher 
on the WHO Quality of Life Scale (Question 1: “How would you rate your quality 
of life?”, ranges from 1=very poor to 5=very good) compared to waitlist control: 
mean difference=0.95 (95% CI 0.62, 1.28, p<0.0001).  Mental health scales [ie. 
the Kessler-10 (measure of psychological distress in the last 4 weeks with scores 
ranging from 10-50 where lower scores are better) and SF-12 mental component 
(range 0-100 where higher scores are better)] were also in favour of the 
buprenorphine arm, and likely clinically meaningful (mean difference at end of 
treatment: SF-12=10.8 and K-10=-8.1, p<0.0001 for both).   
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a. Buprenorphine versus methadone 
Nielsen 2016 also reported no differences in physical or psychological 

health on the SF-36 scale between buprenorphine and methadone (1 RCT, 
n=127).  

Two RCTs in the Nielsen review found no difference between methadone 
and buprenorphine for pain [n=153, SMD 0.11 (95% CI -0.22, 0.43)]. No 
differences were seen in attendance in counselling sessions or opioid cravings 
between buprenorphine and methadone in Piralishvili 2015. 

 
a. Buprenorphine versus placebo/detoxification only/psychotherapy 

Only the Nielsen 2016 systematic review reported on these outcomes 
and based their evaluation on 1 RCT of 36 patients that compared 
buprenorphine maintenance therapy to detoxification only (using unpublished 
data-personal communication with author Nielsen).  There was no difference on 
the proportion of patients reporting moderate to extreme depression and 
anxiety on the EQ-5D at 8 weeks [1 RCT, n=36, RR 0.89 (95% CI 0.53, 1.50).  
However, buprenorphine was superior on physical health ratings on the EQ 
Visual Analogue Scale (100-point self-reported health scale) [1 RCT, n=36, mean 
difference=31.08 (95% CI 12.40, 49.76).  

Buprenorphine trended to superiority over detoxification for the 
outcome of number of patients with “moderate” or “extreme” pain or 
discomfort at 8 weeks. [1 RCT, n=36, RR 0.52 (95% CI 0.27, 1.01)].   It is not 
known how this was measured.  

  
Adverse effects 

Overall, adverse effects are not frequently reported. 
a. Buprenorphine versus methadone 

Mattick 2014 stated similar adverse effects between buprenorphine and 
methadone in 2 RCTs, with statistically more sedation with methadone (58% 
versus 26%, NNH=3) in 1 RCT. Nielsen found no difference between 
buprenorphine and methadone [2 RCTs, n=196, RR=1.1 (95% CI 0.64, 1.91), 
p=0.72].  There was no difference in adverse effects between buprenorphine and 
methadone in Neumann (which was one of the RCTs included in Nielsen).   

Otiashvili 2013 reported significantly more adverse effects in the 
buprenorphine group than the methadone group, but details and frequencies 
were not provided. However, none of the adverse events were serious, and 
there were no deaths, overdoses or suicide attempts. 

The START study (Saxon 2013) found no difference in changes in liver 
indices (transaminases) between buprenorphine/naloxone and methadone.  
Seventeen serious adverse events possibly related to study medication were 
seen: 8 in buprenorphine versus 9 methadone.  It is unknown if this represents 
17 individuals or if any individuals experienced more than 1 event.  However, 
these analyses were only from the “evaluable population” of 713 individuals 
(1269 were randomized). 
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b. Buprenorphine versus placebo/detoxification/ psychotherapy 
Nielsen 2016 found fewer adverse effects in buprenorphine than 

placebo/detoxification/ psychotherapy (3/83 buprenorphine versus 18/82) [2 
RCTs, n=166, RR 0.19 (95% CI 0.06, 0.57), p=0.0031].  

There were no statistically significant differences in the incidence of 
adverse effects or serious adverse effects in Rosenthal 2013. 

 
c. Buprenorphine versus waitlist 

Serious adverse events in the Dunlop 2017 study occurred in 1 patient on 
buprenorphine (MVA resulting in bruised ribs) and 2 on waitlist (fractured femur 
and mental health deterioration).   

 
Patient satisfaction 

Patient satisfaction was reported in Sigmon 2016.  Patients randomized to 
buprenorphine rated satisfaction as 4.6 on a 5-point scale at 12 weeks.  Unfortunately, 
satisfaction scores for the waitlist control were not provided. 
 

4. Opioid Use Outcomes: 
a. Treatment Retention 
Buprenorphine versus methadone 

Most studies have used retention in treatment as an outcome.  As Mattick 2014 
was the most recent, relevant systematic review, we included the RCTs from that 
systematic review as well as 3 RCTs that were published since that time (Piralishvili 
2015, Potter 2013 (START), Neumann 2013). No RCTs from Nielsen 2016 were used 
in our meta-analysis as they were already included in the Mattick review. Overall, 
studies range in length from 2 to 52 weeks (mean=21.8 weeks). The results of our 
meta-analysis are available in Figure 3. 

The rates of retention (45% buprenorphine versus 60% methadone) are similar 
to those seen in Mattick 2014 (53% versus 63% methadone), with resulting NNTs of 
7-10 favouring methadone.  However, the degree of heterogeneity was higher (72% 
versus 56% Mattick 2014), likely due to the inclusion of Potter 2015 (removal of 
Potter decreased heterogeneity to 52%).  Risk ratios between meta-analyses were 
similar [RR 0.75 (95% CI 0.71, 0.80) versus RR 0.83 (95% CI 0.73, 0.95) (Mattick 
2014)].   

Sub-group analysis found a significant difference between the buprenorphine 
versus methadone studies and the buprenorphine/naloxone versus methadone 
studies (P=0.003, I2=88.9).  Retention in buprenorphine alone was 48.0% versus 
59.4% (methadone) [RR 0.81 (95% CI 0.75, 0.88), I2=50%, NNT=6 for methadone].  
Retention in buprenorphine/naloxone was 42.6% versus 61.2% methadone [RR 0.68 
(95% CI 0.62,0.74), I2=88, NNT=9 for methadone].   Much of the difference comes 
from the heavily weighted Potter study (START).  Reasons for the difference are 
unknown, but it is possible the addition of naloxone to buprenorphine makes 
diversion more difficult, which could theoretically lead to less retention in 
treatment.  
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A post-hoc sub-group analysis was performed to remove the 3 fixed, low-doses 
studies identified in Mattick 2014 (Ahmadi 2003a, Kosten 1993 and Schottenfeld 
1997).  Results were nearly identical [RR 0.75 (95% CI 0.71, 0.80) I2=72%] (Figure 3).  
Interestingly, Mattick 2014 also looked at a subgroup of double-blind, flexible dose 
studies (Johnson 2000, Mattick 2003, Petitjean 2001, Strain 1994a, Strain 1994b). 
These 5 studies found similar results to the overall meta-analysis, with methadone 
providing higher retention rates, yet with more consistency among studies [RR 0.83 
(95% CI 0.72, 0.95), I2=19%]. 

 
Figure 3.  Retention in Treatment:  Buprenorphine versus Methadone. 

 
 

Nielsen 2016, however, found different results. No statistical difference was seen 
between buprenorphine and methadone for retention in treatment in this population of 
“prescription” opioid users (3 RCTs, 360 patients, mean duration 15.7 weeks) [RR 0.69 
(95% CI 0.39, 1.22) I2=68%].  Heroin users, which make up the majority of patients in the 
Mattick 2014 review, might be different than prescription opioid users.  For example, 
heroin users are less likely to remain in treatment than other opioid users (Potter 2013). 
It is unknown if the prescription opioids used in the RCTs from Nielsen 2016 were 
prescribed or obtained through diversion, which is an important consideration when 
discussing options for patients seen in primary care.   
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Buprenorphine versus placebo 
The Mattick 2014 and Nielsen 2016 systematic reviews both looked at efficacy 

compared to placebo or detoxification only/psychotherapy.  Retention in treatment was 
superior with buprenorphine than placebo with any dose of buprenorphine used (~60-
65% versus ~40% placebo, NNT=4) (Mattick 2014).  Each analysis, however, reported 
high heterogeneity (I2=72-91%). 

Treatment retention in Nielsen 2016 was compared to detoxification and/or 
psychotherapy only.  Again, buprenorphine was superior: 75% versus 26%, NNT=3.  

We performed our own meta-analysis combining all doses of buprenorphine 
versus placebo as per Mattick 2014, with the addition of Rosenthal 2013.  This included 
10 RCTs and 2664 patients.  Overall, retention was 64% for the buprenorphine arm 
compared to 39% placebo [RR 1.66 (95% CI 1.52, 1.82) p<0.00001, NNT=4] (Figure 4).  
Heterogeneity remained high (I2=86%), and no single study was responsible for the 
heterogeneity.  All studies, however, trended toward favouring buprenorphine. 

 
Figure 4.  Retention in Treatment:  Buprenorphine versus Placebo 

 
Buprenorphine versus waitlist 
Dunlop 2017 reported 22 individuals completed the buprenorphine arm, 

compared to 18 in the waitlist group (88% versus 72% waitlist). Retention was not 
reported in Sigmon 2016.  

 
a. Abstinence 

Buprenorphine versus placebo/detoxification/psychotherapy 
Nielsen 2016 looked at abstinence as an outcome compared to 

placebo/detoxification only/psychotherapy. Self-reported opioid use at 
treatment completion (3 RCTs, 204 patients) was reported in 37% of patients on 
buprenorphine versus 60% control, NNT=5 [RR 0.54 (95% CI 0.31, 0.93)].  Positive 
opioid drug screens at the end of treatment were also lower with buprenorphine 
(3 RCTs, 206 patients): 40% versus 61% control, NNT=5 [RR 0.63 (95% CI 0.43, 
0.91)].  There was no difference in days of unsanctioned opioid use (2 RCTs, 134 
patients) [SMD-0.31, (95% CI -0.66, 0.04)]. Unfortunately, since the Nielsen 
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review used unpublished subgroup data from these RCTs regarding the number 
of patients on prescribed opioids, we cannot confirm whether intention to treat 
was followed.  Considering the large numbers of patients who did not complete 
these trials, basing results solely on the number of patients who reported opioid 
use from the pool of those who completed the study could introduce bias. For 
example, D’Onofrio 2015 states 31 patients were randomized to referral, 24 to 
brief intervention, and 27 to buprenorphine.  However, Nielsen reports on 26 
patients on buprenorphine and 38 on detoxification/psychotherapy from the 
D’Onofrio 2015 paper.  

Mattick 2014 reported on the number of opioid positive urine samples.  
This outcome, however, is a continuous outcome, and was reported as Standard 
Mean Differences (SMD), which have limited clinical meaning.  The authors of 
the systematic review did not base these results on the published data, but on 
data retrieved directly from the RCT authors, to ensure it was in a format 
compatible with their analysis software (RevMan 5). Therefore, urine results 
from 4 RCTs were not included in their meta-analysis.   

Mattick’s group found no RCTs of flexible dosed buprenorphine 
compared to placebo.  RCTs of low and medium-dosed buprenorphine were no 
different from placebo.  High doses, however, did result in fewer morphine 
positive urine samples based on 3 RCTs [SMD -1.17 (95% CI -1.85, -0.49)].  There 
was no difference between buprenorphine and methadone based on 8 RCTs of 
1027 patients [SMD -0.11 (95% CI -0.23, 0.02)]. Again, there was inconsistency 
with numbers provided. For example, 40 patients from Kakko 2003 were 
reported in Mattick, out of a total sample size of 96 randomized.  The text of 
Kaako 2003 specifically states secondary outcomes such as urine results were 
only reported for study completers.  However, data on all 323 patients who 
received at least 1 dose of medication were used from Fudala 2003.   

The primary endpoint of Rosenthal 2013 was the overall percent of 
opioid negative urine samples (36% buprenorphine implant, 35.1% sublingual 
buprenorphine and 14.4% placebo implant, p<0.0001).  Missed samples were 
considered opioid-positive. The number of patients who were abstinent was not 
reported.  However, the study did provide “example” clinical cut-points, such as 
the number of patients with at least 50% of urine samples negative for opioids 
(27% buprenorphine implant versus 6% placebo, NNT=5), the number of patients 
with at least 30% of urines negative for opioids (42% versus 7% placebo, NNT=3) 
and the number of patients with less than 5% of urines negative for opioids (27% 
versus 43% placebo, NNT=7).  These results are at risk of selective reporting bias. 

 
Buprenorphine versus methadone 

Compared to methadone, Nielsen 2016 found no difference in days of 
unsanctioned opioid use based on 1 RCT, 129 patients [Mean Difference -1.41 
(95% CI -3.37, 0.55)] (trend favours methadone). 

Mattick 2014 also found no difference between buprenorphine and 
methadone on self-reported heroin use [SMD -0.11, (95% CI -0.28, 0.07)] (4 RCTs, 
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501 patients).  This was based on RCTs that used flexible-dosing.  When looking 
at studies that used fixed dosing, there was no difference when low or medium 
doses of the drugs were used.  High doses, however, suggest buprenorphine was 
superior in 1 fixed dose RCT of 134 patients [SMD -0.73, (95% CI -1.08, -0.37)].   

Potter 2013 and Hser 2016 were both secondary analyses of the START 
study, a 24-week study comparing buprenorphine and methadone on liver 
indices.  Potter 2013 was designed to explore differences in baseline clinical 
characteristics and differences in outcomes by treatment type and type of drug 
use.  Abstinence at the end of treatment (self-reported) was the same between 
groups at 193/340 (57%) versus 222/391 (57%) for methadone.  However, if ITT 
was used, assuming all non-completers had continued drug use, 193/740 (26%) 
of buprenorphine and 222/529 (42%) of methadone abstained from ongoing 
drug use (calculated by AL).  

Hser 2016 was a long-term follow-up of the 24-week START study.  Of the 
1269 participants who were randomized, 795 (74% of randomized participants) 
underwent follow-up interview and urine sample after a mean 4.5 years.  More 
patients randomized to buprenorphine were considered current users (50.9% 
versus 41.1% methadone, p<0.01).  However, adherence to original randomized 
groupings was very low (ie. only 12% randomized to buprenorphine were still on 
it). 

Neumann 2013 was an RCT investigating the management of OUD in 
patients with chronic pain.  After 24 weeks of treatment, 5/13 buprenorphine 
patients and 2/13 methadone patients had opioid positive urine [OR 0.28 (95% 
CI 0.04-1.88)]. If ITT is used for patients with opioid negative urine (8/26 
buprenorphine and 11/28 methadone), the results remain non-statistically 
significant.  

Otiashvili 2013 was an RCT in completed in Georgia and was limited to 
patients who used buprenorphine.   After 12 weeks, 6/406 urine samples were 
positive for opiates in the methadone arm, compared to 1/431 in the 
buprenorphine group (1.5% versus 0.2%, p=0.03).   

We conducted a meta-analysis on the outcome of number of patients 
abstinent at the end of treatment comparing buprenorphine versus methadone, 
using the RCTs from Mattick 2014 that reported this outcome and the RCTs 
published since (Figure 5).  The RCTs from Nielsen 2016 are already included in 
the Mattick review so were not added again.  Of the 34 RCTs identified in 
Mattick 2014, only 6 provided data on abstinence.  Overall, more patients were 
abstinent on methadone than buprenorphine [27% versus 46% methadone, RR 
0.58 (95% CI 0.51, 0.65)], however, the results were very heterogeneous 
(I2=85%) (Figure 5). The subgroup that objectively confirmed abstinence found 
no difference between buprenorphine and methadone [RR 0.99 (95% CI 0.78, 
1.24), I2=0%], indicating that all heterogeneity in the total comparison was due 
to the self-reported abstinence in Potter 2013.  The test for subgroup differences 
was statistically significant, highlighting the important difference between 
objectively measured abstinence (ie. urine drug testing) and self-report.  Note 
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that similar to the Mattick 2014 systematic review, we used only the high dose 
methadone results for the Johnson 2000 study.   

 
Figure 5.  Abstinence:  Buprenorphine versus Methadone 

 
 

Buprenorphine versus waitlist 
Dunlop 2017 found a significant reduction in the number of days of 

heroin use in the last 28 days at 6 months [4.2 days buprenorphine, 22.8 days 
waitlist, mean monthly difference -19.02 (95% CI -22.98, -15.07) p<0.0001].  
Buprenorphine also resulted in more patients self-reporting abstinence from 
heroin in the last month of the study [48% versus 4% waitlist, OR 13.19 (95% CI 
1.81, 95.72), p<0.0001]. 

The percent of negative urine specimens at 12 weeks was also higher in 
the buprenorphine group in Sigmon 2016 (68% versus 0% waitlist).  The study 
reports that IV drug use, and drug and psychiatric scales were lower with 
buprenorphine, but data are only shown as figures.    

 
Quality of the Evidence 
Retention versus placebo: MODERATE due to risk of bias. 
Retention versus methadone: MODERATE due to risk of bias. 
Abstinence versus methadone: LOW due to inconsistency and risk of bias. 
 
Limitations of the evidence  

• High drop-out rates.  Example: START study: 1920 consented to the study. 1269 
randomized (then 189 dropped from 2 sites for logistics): 713 completed 24-week study.  

o Mattick 2003 (second largest study in Mattick 2014): 405 randomized, 216 
completed. 

o Neumann: 170 screened, 130 eligible to participate, 54 randomized, 26 
completed the 24-week study. 
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• Open-label (Piralishvili, Dunlop, Potter, Neumann) 

• Outpatient specialty setting (Piralishvili, Dunlop) 

• Use of # urine samples or days of heroin use: can be biased by a single user.  # of 
patients using more objective (Mattick) 

 
Bottom Line  

Although several RCTs have investigated the use of buprenorphine with or without 
naloxone for opioid use disorder, none have been adequately powered to look at outcomes 
such as mortality, non-fatal overdoses, suicide, hospitalizations, ED visits or infectious disease 
transmission.  START, the largest RCT, found no difference in mortality between buprenorphine 
and methadone, but the numbers were very small. 

However, maintenance therapy with buprenorphine is superior to placebo or 
psychotherapy/detoxification alone and results in retention in treatment for ~65-75% of 
patients, compared to 26-40% on placebo (NNT=3-4 at 16-22 weeks). Methadone may be 
superior to buprenorphine for treatment retention (45% versus 60% methadone, NNT=7 at 22 
weeks). However, one systematic review that focused on prescription opioid use rather than 
heroin use found no statistically significant difference between methadone and buprenorphine. 

Opioid abstinence rates were not different between buprenorphine and methadone 
(~30%) when measured through urine drug screening. Although methadone appears to increase 
abstinence over buprenorphine if opioid use is measured through self-report, the statistically 
significant difference between subgroups of studies that measured opioid use objectively and 
those that relied on self-report, combining the results of studies that measured opioid use 
differently is not appropriate.  

One open-label RCT of 50 heroin-dependent patients found that interim provision of 
buprenorphine-naloxone, dispensed weekly without extra additional psychosocial supports, 
increased self-reported abstinence (48% versus 4%, NNT=3 at 12 weeks). 
 
Recommendation 
We recommend clinicians discuss use of buprenorphine-naloxone with their patients for 
treatment of opioid use disorder. Methadone is superior for retention in treatment. However, 
buprenorphine-naloxone may be preferred due to potential methadone prescribing 
restrictions. 

• Strong recommendation; Moderate quality of evidence 
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B. Methadone 
 
How effective is methadone for the management of opioid use disorder (OUD)? 
 
Introduction 
Methadone is another first line agent in the management of OUD.  It is a full opioid agonist.  
Different provinces may have different prescribing requirements for using methadone, based 
on historical concerns with dosing, drug interactions, concerns with diversion, and overall 
safety.   
 
Deviations from search protocol  

The search for systematic reviews was originally limited to the last 5 years to ensure the 
most recent and comprehensive research was included.  However, when no systematic reviews 
of RCTs were identified that compared methadone to placebo or non-drug control, the timeline 
was expanded to the last 10 years.   

The evidence comparing methadone to buprenorphine or naltrexone are covered in the 
buprenorphine and naltrexone sections, respectively.  

We excluded RCTs that compared methadone to treatments not readily available in 
primary care, such as injectable methadone and heroin. We only included RCTs where the 
treatment was started in a typical community setting (e.g. not prison).  
 
Overview of the evidence 
Systematic Reviews 

Mattick 2009 was a systematic review of 11 RCTs (1969 patients) of heroin users 
comparing methadone maintenance therapy compared to no methadone.  Comparators 
included placebo, waitlist control, drug-free rehab, or methadone detoxification only. Studies 
ranged in size from 32-382 and followed patients for several weeks-2 years (mean=15.7 weeks). 
They were mostly male (82%), with a mean age of 26.4.  Only 2 studies were double-blind, but 
the authors considered the overall quality of the studies to be moderate to high. There were no 
limitations on study setting:  three of the studies were in a prison population. Since we 
excluded studies where treatment began in prison, we recalculated the relevant meta-analyses 
of Mattick 2009 without those studies.  

Details of the systematic reviews (Mattick 2014 and Nielsen 2016) and RCTs [Piralishvili 
2015 (co-publication Otiashvili), and co-publications of the START study (Hser 2016, Woody 
2014 and Potter 2013] comparing methadone to buprenorphine are available in the 
Buprenorphine Chapter of this evidence review. In brief, Mattick 2014 was a systematic review 
of 31 RCTs (n=5430) of buprenorphine compared to methadone or placebo. Nielsen focused on 
patients with “pharmaceutical” opioid use disorder.  Since most studies in OUD include mainly 
patients using heroin, the authors included only subgroups of patients from studies that 
included both heroin and pharmaceutical opioid users (6 RCTs, n=607). All analyses were based 
in buprenorphine versus a comparator. Neither of these systematic reviews had any 
comparisons of methadone versus anything beyond buprenorphine. Piralishvili was an RCT in 
patients using injectable buprenorphine in Georgia. The START study was initially designed to 
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investigate the effects of buprenorphine and methadone on liver indices.  Additionally, we 
performed our own meta-analyses on retention in treatment and abstinence rates for 
buprenorphine versus methadone. 
 
Randomized Controlled Trials 

A search for RCTs comparing methadone to placebo was undertaken since the 
publication of Mattick 2009. 

One of the RCTs included in the Mattick review (Schwartz 2006) had a co-publication 
with new results not otherwise published (Wilson 2010).  Schwartz 2006 randomized 319 
patients to either intermittent methadone or waitlist control for 120 days, before providing all 
interested participants with comprehensive methadone treatment. Wilson 2010 reported on 
the AIDS Risk Assessment (ARA) from that study, and its results are below.   
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity 
a. Methadone versus no methadone  
Systematic Reviews 

Four RCTs in Mattick 2009 (n=576) reported on mortality.  A non-significant 
trend was found for methadone reducing mortality [1% versus 2.8%, RR 0.48 (95% CI 
0.10-2.39), I2=25%]. 

 
Randomized, Controlled Trials 

Wilson 2010 reported on various HIV risk behaviours using the Texas Christian 
University AIDS Risk Assessment questionnaire.  Baseline scores ranged from 0-840 
for injection risk and 0-99 for sex risk behaviours.  While a statistically significant 
effect on injection risk behaviours with methadone treatment was reported, the 
absolute benefit is uninterpretable due to the large variability in baseline values and 
use of statistics with limited clinical meaning (example F scores). 

 
a. Methadone versus buprenorphine 

No differences were found in a risk behavior composite (including risky injection 
and sexual practices, polydrug use, overdoses or hospital admissions) based on 1 
RCT in Nielsen 2016 [RR=0.52 (95% CI 0.02, 12.64)]. 

 
2. Social Outcomes:  

a. Methadone versus no methadone 
Criminal activity was reported in Mattick 2009.  Three RCTs (n=363) did not find 

a significant reduction [2.8% versus 9.7%, RR 0.39 (95% CI 0.12, 1.25), I2=21%].  
Interestingly, the study with the largest weighting and effect size was undertaken in 
prison inmates who started methadone 10 days prior to their release and were 
analyzed 7-10 months after their release (Dole 1969).   When this study was 
removed, there remained no difference in outcomes [1.2% versus 1.8% control, RR 
0.72 (95% CI 0.15, 3.56), I2=31%] (Figure 6).   
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Figure 6.  Criminal Activity Methadone Versus Control 

 
 

a. Methadone versus buprenorphine 
Mattick 2014 found no difference in criminal activity [2 RCTs, SMD -0.1 (95% 

CI -0.31, 0.12)]. 
 

3. Quality of Life:  
a. Methadone versus no methadone 

Quality of life indicators and adverse effects were not discussed in Mattick 2009. 
 

b. Methadone versus buprenorphine 
No differences in pain [1 RCT, SMD 0.11 (95% CI -0.22, 0.43)], physical or 

psychological health on the SF-36 scale (1 RCT) were seen in the Nielsen review.  
There were also no differences in attendance at counselling sessions or opioid 
cravings in the Piralishvili 2015 RCT.   

Adverse effects were rarely reported in the RCTs comparing 
buprenorphine and methadone.  Mattick 2014, Nielsen 2016, and Neumann all 
reported similar adverse effects, with Mattick 2014 reporting more sedation 
with methadone based on 1 RCT (58% versus 26%).  Otiashvili reported more 
adverse effects with buprenorphine but did not provide details or frequencies.  

 
4. Opioid Use Outcomes:  

 
Retention 

a. Methadone versus no methadone treatment 
Mattick 2009 broke treatment retention into “newer” (after 2000) and 

“older” (pre-2000) studies and did not meta-analyze the newer and older studies 
together. There were 4 newer studies (n=750).  Retention was significantly 
higher for methadone [73.4% versus 16.4% control, RR 4.44 (95% CI 3.26, 6.04), 
I2=23%, NNT=2).  Methadone was also superior in older studies (3 RCTs, n=505): 
68% versus 25% control, RR 3.05 (95% CI 1.75, 5.35), I2=75%, NNT=3).  
When we re-ran the Mattick analysis without RCTs performed in inmates, we 
also included older and newer studies together (6 RCTs, n=1114).  Methadone 
remained superior 73% versus 22% [RR 3.37 (95% CI 2.83, 4.02), I2=73%, NNT=2] 
(Figure 7). 
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Figure 7. Retention in Treatment: Methadone versus No Methadone, inmates excluded. 

 
 

b. Compared to buprenorphine 
Our meta-analysis found retention was 45% with buprenorphine versus 60% 

with methadone [RR 0.75 (95% CI 0.71, 0.80)], which was similar to Mattick 
2014.  Nielsen, however, which looked solely at patients with pharmaceutical 
use disorder, found no difference in retention rates [RR 0.69 (95% CI 0.39, 1.22)].   

 
Abstinence 

a. Methadone versus no methadone 
Mattick 2009 looked at the number of patients with morphine positive 

urine or hair samples at end of treatment.  Patients on methadone were less 
likely to test positive [45.7% versus 66.5% control, RR 0.66 (95% CI 0.56-0.78), 
I2=54%, NNT=5].  
When we removed inmates from Mattick’s review, methadone remained 
superior among the 4 RCTs (n=793) [53% versus 78%, RR 0.65 (95% CI 0.59, 0.73), 
I2=41%] (Figure 8).   

 
Figure 8.  Morphine Positive Hair or Urine: Methadone versus No Methadone 

 
 

b. Methadone versus buprenorphine 
Nielsen found no difference in days of unsanctioned opioid use based on 1 RCT 

[MD -1.41 (95% CI -0.28, 0.07)] among prescription opioid users.  Our meta-analysis, 
however, found methadone led to more patients becoming abstinent (46% versus 27%).  
However, on sensitivity analysis, this difference was mainly due to inclusion of the 
START study, and its use of self-report to measure abstinence, as opposed to a more 
objective measure, such as urine drug screens.  If this study was removed, the outcome 
was similar between groups.  
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Quality of the Evidence 
Moderate due to risk of bias. 
 
Limitations of the evidence  

• Inconsistent magnitude of benefit for retention, mainly due to older studies where fixed 
dosing often used. 

• Only 2 studies double-blind. 

• Most recent RCT published in 2008, with 6 studies over 20 years old.  

• Loss to follow-up not discussed in Mattick. 
 
Bottom Line  

Although several RCTs have investigated the use of methadone for opioid use disorder, 
none have been adequately powered to look at outcomes such as mortality, non-fatal 
overdoses, suicide, hospitalizations, ED visits or infectious disease transmission.   

Methadone retains more patients in treatment than non-drug therapies such as 
placebo, waitlist control or drug-free rehab at ~16 weeks (73% versus 22%, NNT=2).  It also 
results in fewer patients with morphine positive hair or urine samples (53% versus 78%, 
NNT=4).   
 
Recommendation 

We recommend clinicians discuss use of methadone with their patients for treatment of 
opioid use disorder. Methadone is superior for retention in treatment. However, 
buprenorphine-naloxone may be preferred due to potential methadone prescribing 
restrictions. 

• Strong recommendation; Moderate quality evidence 
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C. Naltrexone 
 
What is the efficacy and safety of naltrexone in opioid use disorder? 
  
Introduction 
Unlike methadone and buprenorphine which are opioid agonists, naltrexone is a full opioid 
receptor antagonist.  Agonists act as a longer acting “substitute” opioid compared to opioids 
while at the same time controlling withdrawal symptoms and cravings.  Opioid antagonists are 
not opioids and instead block the effects of opioids. Naltrexone is indicated as a maintenance 
treatment for patients with OUD but requires a patient to be detoxed prior to use (i.e. opioid 
free for 7-10 days) as otherwise it could precipitate a severe withdrawal. Naltrexone presents 
some benefits as it is not at risk for addiction and cannot be diverted.  
 
In Canada, only oral naltrexone is currently available and requires daily or 2 to 3 times a week 
dosing. It has been available in Canada since the mid-nineties and is approved for alcohol and 
opioid use disorders. An extended-release injectable form of naltrexone (XR-NTX) was approved 

in the US in 2010 (brand name Vivitrol) (FDA 2010).  Although it is not currently approved in 
Canada, it is available for research purposes and through Health Canada’s Special Access 
Programme and is included on the “List of Drugs for an Urgent Public Health Need” (Health 
Canada 2018). XR-NTX is dosed as an intramuscular injection every 28 days delivering 380 mg of 
naltrexone.  An implantable formulation of naltrexone has also been studied but is not available 
in North America.  
 
In this review, we examine the evidence surrounding both oral and injectable naltrexone using 
the hierarchy of outcomes set out for this guideline.   
 
Deviations from search protocol 
There have been no systematic reviews published in the last 5 years on the oral naltrexone. 
Therefore, we expanded our search to a 10-year time frame in order to include literature on 
oral naltrexone. The RCT search was limited to articles published from 2010 onward.  We 
anticipated that there could be a difference in efficacy and adverse effects between the oral 
and injectable formulation, so we chose to analyze them separately. We also chose to separate 
studies where patients were already detoxed from their opioids prior to study enrollment from 
those where patients had not gone through detoxification as we felt these populations were 
different which could influence the outcomes.   
 
Overview of the evidence 
Oral naltrexone 
One systematic review (Minozzi 2011) and 4 RCTs (Coviello 2010, Krupitsky 2012, Krupitsky 
2013, Mokri 2016) were included.   
 
Minozzi 2011 was a systematic review of RCTs and controlled trials evaluating oral naltrexone 
for patients using heroin who were already detoxed prior to enrollment (13 trials, 1158 
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patients).  Trials usually compared oral naltrexone at a dose of 50mg per day or equivalent 
doses divided twice or thrice a week to placebo or usual care. Trials duration ranged from 1 to 
10 months.  
 
Coviello 2010 was an open-label RCT conducted in the United States in an outpatient setting 
comparing oral naltrexone to treatment as usual for 26 weeks in 111 offenders with OUD (82% 
male, mean age 34) who were randomized after a three-day opioid free period.  
 
Krupitsky 2012 was a double-blind, double-dummy RCT conducted in Russia comparing oral 
naltrexone to naltrexone implant and to placebo for 24 weeks in 306 patients (72% male, mean 
age 28) with known OUD who were abstinent for at least a week. Only the comparison between 
oral naltrexone and placebo will be used in this review. No information was available on the use 
of other drug therapies.  
 
Krupitsky 2013 was a double-blind, double-dummy RCT conducted in Russia comparing oral 
naltrexone to placebo or guanfacine for 24 weeks in 301 patients (82% male, mean age 28) with 
known OUD who were abstinent for at least a week. Only the comparison between oral 
naltrexone and placebo will be used in this review. No information was available on the use of 
other drug therapies.  
 
Mokri 2016 was a double-blind, double dummy RCT conducted in Iran comparing oral 
naltrexone 350mg per week to buprenorphine-naloxone 56 to 112 mg per week for 12 weeks in 
129 patients (mean age 29) with OUD seeking treatment. No information was available on the 
use of other drug therapies. 
 
XR-NTX  
We identified one systetmatic review on XR-NTX in OUD (Jarvis 2018) that included 34 studies.  
Of these, the majority were non-randomized or observational studies.  Six were randomized 
controlled trials (Korthuis 2017, Krupitsky 2011, Tanum 2017, Lee 2015, Lee 2016, Lee 2018), 
three of which compared XR-NTX (generally 380mg IM every 28 days) to placebo or “usual 
care” for which the primary intervention was not pharmacotherapy (Krupitsky, Lee 2015, Lee 
2016). A literature search for more recent RCTs identified one additional RCT (Springer 2018) 
which compared XR-NTX to IM placebo, for a total of 4 trials comparing XR-NTX to non-
pharmacotherapy interventions over 8-24 weeks duration.   All trials comparing XR-NTX to 
placebo or non-pharmacologic therapy included patients who had already detoxed from their 
opioids – either through the prison system or a detoxification center.  Lee 2016 included 
community dwelling patients with a history of OUD, however less than 40% of them had used 
opioids in the past 30 days.  Thus, it appeared to be more consistent with prevention than 
treatment of active OUD.  We included the trial, however performed sensitivity analysis for any 
meta-analysis involving the trial as we anticipated that any benefit may be minimized in 
patients without active opioid use.  The primary outcome of the trials was abstinence or 
measures of opioid use for three trials (Lee 2015, Lee 2016, Krupitsky 2011) and viral 
suppression for one (Springer 2018).   
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The other three RCTs identified by Jarvis 2018 compared XR-NTX to pharmacotherapy – 
primarily buprenorphine (Korthuis 2017, Tanum 2017, Lee 2018).  Two of these RCTs 
randomized patients who had not yet detoxed to either XR-NTX or burprenorphine (Korthuis 
2017, Lee 2018) thus comparing ease of initation and retention in treatment compared to other 
known pharmacotherapies. Primary outcomes were initiation of XR-NTX and retention 
(Korthuis 2017), opioid use (Lee 2018, Tanum 2017) and trial completion (Tanum 2017). 
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity:  

Mortality 
a. Oral Naltrexone versus any comparator 

Mokri 2016 reported 1 death due to a drug overdose in the oral naltrexone group in 
the 12th week of treatment, 2 days after the patient had received the last dose. It is 
unknown whether the patient died from an opioid-related overdose. There were no 
deaths in the buprenorphine group during the 12 weeks of the trial.  

 
b. Injectable XR-NTX versus Placebo/Usual Care 

No studies had mortality as a primary outcome or were powered to assess this 
outcome. Lee 2015, Krupitsky 2011 and Springer 2018 reported no deaths in either 
group for the 34, 250 and 93 patients enrolled respectively during the active 
treatment phase. Lee 2016 was the only trial to report deaths in the 308 patients 
enrolled (2 in the usual care group compared to none in the NTX group) at the 27 
week follow-up.  After treatment ended, there were 3 additional deaths in the usual 
care arm and 2 in the NTX arm by week 78 of follow-up (Lee 2016).  Similarly, 
Springer 2108 reported one death 128 days after the patient had received their last 
XR-NTX injection.  

 
c. Injectable XR-NTX versus buprenorphine 

Tanum 2017 and Korthuis 2017 reported no deaths during the trials for the 159 and 
51 patients enrolled respectively.  Lee 2018 enrolled 570 patients, for which there 
were 3 deaths in the naltrexone arm and 4 deaths in the buprenorphine arm.   

  
Morbidity 
No systematic review or RCTs reported hospitalizations, emergency department visits or 
suicides. 
 

a. Oral Naltrexone versus any comparator 

No studies reported on this outcome. 
 
b. Injectable XR-NTX versus Placebo/Usual Care 

Viral HIV suppression from baseline to 6 months was the primary outcome in 
one RCT (Springer 2018).  The authors concluded that viral suppression was 
maintained or improved at 6 months in those who received XR-NTX as compared 
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to placebo, however, the difference at 6 months was not statistically significant 
between the two groups. 
 
Lee 2016 reported that non-fatal overdose events were higher in the usual care 
group (5/155) as compared to XR-NTX (0/153) during the active treatment 
phase.  This became statistically significant over the 78 weeks of follow-up, with 
7 deaths in the usual care group and none in the XR-NTX group (p=0.02).  Two 
trials reported there were no overdoses (Krupitsky 2011, Lee 2015) and one did 
not report on this outcome (Springer 2018). 

 
c. Injectable XR-NTX versus buprenorphine 

Rates of overdose were very similar between interventions in all 3 trials.  Tanum 
2017 reported non-fatal overdose in the burprenorphine arm as 1/72 as 
compared to the XR-NTX group 0/71. Lee 2018 reported 28 overdose events, 
with 18 in the NTX group and 10 in the buprenorphine group.  However, when 
patients who received at least one dose of medication were analyzed, rates were 
similar [burprenophine 9/270 (3.3%) and XR-NTX 10/204 (4.9%)].  Korthuis 2017 
similarly reported one person on both burprenorphine and the XR-NTX group 
experienced non-fatal overdose. 
 

2. Social Outcomes:  

a. Oral Naltrexone versus any comparator 

The Minozzi 2011 systematic review found a statistically significant lower rate of re-
incarceration with naltrexone as compared to usual care (RR 0.47; 95% CI 0.26, 0.84) 
based on 2 RCTs (86 patients).  
 
Coviello 2010 reported on parole violations after 6 months. They found fewer 
patients reported parole violations in the naltrexone group (7%) than in the usual 
care group (27%) (p=0.043). However, there was no difference when investigators 
looked at criminal records which included parole violations, drug charges, or total 
number of charges post-randomization. This trial also reported results regarding 
employment rate, use of condom and use of shared needles and no statistically 
significant differences were noted between groups.    
 
None of the other oral studies reported on social outcomes. 

 
b. Injectable XR-NTX versus placebo/usual care 

 
Lee 2016 looked at prespecified secondary outcomes including self-reported 
cocaine, alcohol, and intravenous drug use, and unsafe sex - all of which were not 
significantly different with extended-release naltrexone than with usual treatment. 
They also reported on re-incarceration, along with Lee 2015, both reporting a non 
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signficant trend towards reduction in re-incarceration compared to treatment as 
usual. 

 
c. Oral or injectable versus placebo/usual care 

We updated the Minozzi 2011 meta-anlaysis by adding two new trials of XR-NTX.  
Results were consistent with previous findings that naltrexone compared to 
placebo/usual care was associated with a statistically significant reduction in the risk of 
re-incarceration (24% vs 33%; RR 0.69; 95% CI 0.51,0.94; NNT 11) over 6 months (Figure 
9).   Sensitivity analysis removing Lee 2016 did not affect statistical significance. 

 
Figure 9. Re-incarceration: Naltrexone versus Placebo or Usual Care 

 
 
3.  Quality of Life: 
 

Adverse Events 
a. Oral Naltrexone versus any comparator 

Minozzi 2011 did not find a statistically significant difference in the number of 
patients with adverse events between oral naltrexone and placebo or usual care 
(4 RCTs, 159 patients; 45% vs 27%; RR 1.29; 95% CI 0.54, 3.11).  
 
Krupitsky 2012 confirmed a non-significant difference in adverse events between 
oral natrexone and placebo when analyzed with the Minozzi trials (24% vs 12%; 
RR 1.26; 95% CI 0.87, 1.82). Details regarding the adverse events and whether 
they led to discontinuations were not reported. The control groups for these 
trials also varied as some had access to different OATs during the study. 
 
Mokri 2016 found that adverse events were slightly lower in the naltrexone 
group compared to the buprenorphine group, but this difference was not 
significant (27% vs 33%).   
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b. Injectable XR-NTX versus Placebo or Usual Care 

Two RCTs reported the number of patients experiencing adverse events (Krupitsky 
2011, Lee 2016). Our analysis showed a statistically significant increase in the 
number of patients experiencing one or more adverse events with injectable 
naltrexone as compared to placebo or usual care over 24 weeks (65% vs 47%, RR 
1.40; 95% CI 1.21, 1.63; NNH 6). Adverse events reported included mild-moderate 
injection site reactions (3-28% vs 0-1%), headaches (3-19% vs 0-8%), gastrointestinal 
upset (2-18% vs 0-4%), insomnia (6-7% vs 1-5%) and nasopharyngitis (7-10% vs 2-
11%) (Krupitsky 2011, Lee 2016, Springer 2018).  

 
c. Injectable XR-NTX versus Buprenorphine 

Lee 2018 reported that with the exception of injection site reactions, adverse events 
did not differ between the groups. Tanum 2017 found adverse events were 
significantly higher in the naltrexone group (49/71 [69.0%] vs 25/72 [34.7%]; P < 
.001) many of which appeared to be related to increased withdrawal symptoms on 
induction of XR-NTX. However, fewer patients discontinued due to adverse events 
with 4 in the extended-release 
naltrexone group and 6 in the buprenorphine-naloxone group. 

 
d. Oral or injectable XR-NTX versus placebo/usual care 
We performed a meta-analysis of adverse effects with either naltrexone formulation 
compared to placebo or usual care (Figure 10). The analysis found an increase in 
overall adverse events with naltrexone compared to placebo or usual care (48% vs 
34%; RR 1.38, 95% CI 1.20, 1.58; NNH 8) over 6 months (trial length was not 
reported in one RCT of 20 patients in Minozzi and was excluded from this 
calculation). There was no significant difference between subgroups difference, 
however, it appears the injectable formulation contributed to most of the effect.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 46 

Figure 10. Any Adverse Event: Naltrexone versus Placebo or Usual Care 

 
  
Quality of Life 
a. Oral naltrexone versus any comparator 

No studies reported on this outcome. 
 

b. Injectable XR-NTX versus Placebo or Usual Care 

One RCT reported quality of life related outcomes (Krupitsky 2011). Patients in the 
naltrexone group had a statistically significant improvement on a VAS (0-100) of the EQ-
5D (a standardized measure of health status) compared to placebo (14.1 versus 2.7 
points mean change from baseline, p=0.0005).  
 

c. Injectable XR-NTX versus Buprenorphine 

No studies reported on this outcome. 
 
4.     Opioid Use Outcomes: 
 

Retention in Treatment 
a. Oral Naltrexone versus Placebo or Usual Care  

The Minozzi systematic review compared oral naltrexone following detoxification to 
placebo or usual care. There was no difference found for the outcome of retention (52% 
vs 45%; RR 1.18, 95% CI 0.72, 19.91) or the combined outcome of retention and 
abstinence (28% vs 17%; RR 1.43, 95% CI 0.72, 2.82).  

 
A meta-analysis of the oral naltrexone RCT data present in the systematic review and 
the additional RCTs included was completed for retention in treatment (Figure 11). 
Similar to Minozzi, we found no significant difference between oral naltrexone versus 
placebo or usual care (26% vs 19%; RR 1.32, 95% CI 0.97, 1.79).  
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b. Injectable XR-NTX versus Placebo or Usual Care  

Four RCTs reported on retention in treatment with XR-NTX as compared to usual care 
(Lee 2015, Lee 2016, Kruptisky 2011, Springer 2018).  Meta-analysis of these trials 
demonstrated no significant difference in retention with XR-NTX.  We performed a 
sensitivity analysis removing Lee 2016 as although Lee required patients to have a 
historical diagnosis of OUD, less than 40% of patients reported any opioid use in the last 
30 days. The trial is more consistent with prevention as opposed to treatment of an 
active OUD.  When Lee 2016 was removed, we found a statistically significant 
improvement in retention with XR-NTX (42% vs 35%; RR 1.38; 95% CI 1.07, 1.78; NNT 14) 
over 22 weeks (Figure 11).  

 
c. Oral and Injectable XR-NTX versus Placebo or Usual Care  

A meta-analysis that includes both formulations of naltrexone compared to placebo or 
usual care was completed (Figure 11). All populations had completed detoxification 
prior to randomization.  Results found an increase with retention in treatment for oral 
or injectable naltrexone compared to placebo or usual care (33% vs 25%; RR 1.35; 95% 
CI 1.11, 1.64; NNT = 13) over 23 weeks.  

 
Figure 11. Retention in Treatment: Naltrexone versus Placebo or Usual Care 

 
  

d. Oral naltrexone versus Buprenorphine  

The Mokri 2016 RCT of 129 patients found naltrexone was significantly worse compared 
to buprenorphine for retention over 12 weeks (32% vs 2%; RR 0.05; 95% CI 0.01, 0.36; 
NNH 4). 
 
e. Injectable XR-NTX versus Buprenorphine 

Tanum 2017 (159 patients) compared injectable XR-NTX to buprenorphine in patients 
who were already detoxified.  They found no significant difference in retention over 12 
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weeks (70% vs 62%; RR 1.13, 95% CI 0.90, 1.41). Korthuis 2017 enrolled patients who 
required detoxification first.  Of those who completed detoxification, those initiated on 
naltrexone were more likely to stay in treatment 5/5 (100%) as compared to opioid 
agonist therapy 6/12 (50%) at 16 weeks, however this is confounded by the fact that 
only 5/12 (42%) of patients randomized to XR-NTX initiated the drug, whereas 12/12 
(100%) of the patients randomized to opioid agonist therapy started the medication. 
Using an intention to treat analysis, there was no signficant difference between the 
injectable naltrexone and opioid agonist therapy for retention in treatment; 5/12 (42%) 
versus 6/12 (50%) (RR 0.83; 95% CI 0.35, 2.00).   Similarly, Lee 2018 reported a 
substantial induction hurdle with XR-NTX, with only 204/283 (72%) initiating as 
compared to 270/287 (94%) initiating buprenorphine (p<0.0001). Intention to treat 
analysis suggests that 96/283 (34%) completed 24 weeks of NTX treatment as compared 
to 115/287 (40%) for buprenorphine (RR 0.85, 95% CI 0.68, 1.05). 

 
Urine Confirmed Opioid Abstinence 
a. Oral Naltrexone versus Placebo or Usual Care 

The Minozzi systematic review did not clearly report whether RCTs included in their 
analysis of abstinence were urine confirmed.  
 
The Coviello RCT of 111 patients looked at urine confirmed abstinence between oral 
naltrexone and usual care, and they did not find a difference in confirmed abstinence 
(46% vs 42%; RR 1.07; 95% CI 0.70, 1.64).  
 
b. Oral Naltrexone versus Buprenorphine 

Mokri 2016 (102 patients) compared oral naltrexone to buprenorphine/naloxone and 
reported on verified abstinence. They did not find a statistically significant difference 
between the two groups (duration of verified opioid abstinence 21.6 days for naltrexone 
versus 28.8 days for buprenorphine, p=0.205). 

 
c. Injectable XR-NTX versus Placebo or Usual Care 

Two RCTs reported on confirmed opioid abstinence, both demonstrating statistically 
significant benefit with the use of XR-NTX as compared to placebo or usual care 
(Krupitsky 2011, Lee 2015).  
Meta-analysis of the two RCTs demonstrates a significant difference with abstinence 
between naltrexone and placebo or usual care (37% vs 21%; RR 1.81; 95% CI 1.23, 2.67; 
NNT 6) (Figure 12).  

 
d. Oral or injectable XR-NTX versus Placebo or Usual Care 

Overall both formulations of naltrexone were associated with an increase in abstinence 
compared to placebo or usual care (39% vs 27%; RR 1.48; 95% CI 1.11-1.98; NNT 9) 
(Figure 12). Due to injectable naltrexone mostly contributing to the positive effect, the 
overall benefit for this treatment may not apply to the oral formulation. However, the 
test for subgroup difference did not show a significant difference between groups.  
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Figure 12. Confirmed Abstinence: Naltrexone versus Placebo or Usual Care 

 
 

Quality of the Evidence 
Low quality due to risk of bias and indirectness (for all outcomes previously mentioned). 
  
Limitations of the evidence 
Included studies had small sample sizes with high drop-out rates. Outcomes were inconsistently 
defined and thus difficult to pool. Studies were infrequently blinded.  Included patients had 
recently or were currently undergoing detoxification prior to randomization, making it difficult 
to distinguish between adverse events related to pharmacotherapy as compared to opioid 
withdrawal. Two trials compared initiation of XR-NTX to burprenorphine.  Both demonstrated 
significant barriers to induction with XR-NTX, which potentially impacts the external validity of 
these results. 
 
Bottom Line  
Low quality evidence suggests that the use of injectable naltrexone in the management of OUD 
results in a statistically significant benefit versus placebo or usual care for both retention in 
treatment and abstinence.  Neither of these outcomes reach statistical significance for oral 
naltrexone.  Limited data (Krupitsky 2011) suggests an improvement in the EQ-5D questionnaire 
(a measure of health status) with injectable naltrexone as compared to placebo or usual care. 
 
Injectable naltrexone demonstrates a significant increase in overall adverse effects, however 
this is a result, in part, to local site reactions being reported in the associated trials. 
Discontinuations due to adverse events were no different when comparing injectable 
naltrexone to usual care.  Serious adverse events were no different when comparing injectable 
naltrexone to buprenorphine. 
 
The largest barrier to naltrexone is the need for patients to undergo detoxification prior to 
initiation. This requirement can significantly limit the ability of many clinicians to start 
naltrexone in a community setting. 
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Suggested Recommendation 
We suggest naltrexone could be considered for patients who have been opioid free for at least 
7-10 days who are unable or unwilling to use Opioid Agonist Therapy. 

• WEAK recommendation, Low Quality evidence 
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D. Cannabinoids 
 
Does the use of medical cannabinoids impact outcomes for patients with opioid use disorder 
(OUD)?  
 
Introduction 

The use of medical cannabis is widespread in Canada and individuals may claim medical 
benefits that are not supported by the evidence (Allan 2018). However, an observational trial 
suggested that implementation of medical cannabis laws was associated with a reduction in 
opioid overdose mortality rates when compared to states that did not have those laws 
(Bachhuber 2014). These benefits are conflicting as it was found that there was an upwards 
trend in motor vehicle accidents following commercialization of marijuana in Colorado 
(Salomonsen-Sautel 2014). Both studies are in poor quality thus it can be difficult to make 
conclusions with these results.  

A recent guideline published for treatment of opioid use disorder did not address the 
use of cannabis in this condition (Bruneau 2018). This may lead clinicians to question whether 
cannabis should be used for patients with opioid use disorder as a harm reduction strategy.  

Due to the limitations of observational studies and limited information in the guidelines, 
our review will be focusing on high quality evidence of cannabis use for opioid use disorder that 
is available in the literature. 
 
Deviations from search protocol 

No deviations from search protocol. 
 
Overview of the evidence 

We found no systematic reviews and one randomized control trial (RCT) that met our 
inclusion criteria. 

This RCT randomized 60 patients with opioid dependence to dronabinol 30mg per day 
or placebo (Bisaga 2015). All patients recruited had experience smoking marijuana to avoid 
exposing effects to those who were naïve to tetrahydrocannabinol (THC). Patients recruited 
underwent a 9-day inpatient detoxification which involved stabilization on buprenorphine (Days 
1-2), an opioid washout (days 3-4), induction of daily naltrexone doses (days 5-7), then a long 
acting naltrexone dose (day 8) prior to discharge (day 9) (Table 1). Randomization to dronabinol 
or placebo was completed on day 2 of the detoxification period with titration to 30mg daily by 
day 4. During the inpatient period, additional medications were available for withdrawal 
symptoms, these included: clonidine (0.8mg/day), clonazepam (0.5-3.5mg/day), zolpidem 
(10mg/day) and other adjuvant medications that were not named. 

The baseline characteristics of those enrolled into the study were limited however, 
baseline mean heroin use was 6.5 bags per day. No information on medical or medication 
history were provided. Once the patient was discharged from inpatient detoxification, they 
were followed as an outpatient for 8 weeks consisting of clinic visits three times per week. 
Dronabinol was continued for the first 5 weeks of outpatient follow up.  
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During the study, opioid withdrawal was measured using a (subjective opiate 
withdrawal scale (SOWS) which is a 64-point scale used to grade opioid withdrawal related 
symptoms. It was found that dronabinol had a statistically significant lower SOWS score during 
days 2-4 compared to placebo (~19 versus ~30). This difference was not sustained throughout 
the trial. There were no other significant differences for multiple outcomes including retention 
in treatment, Hamilton depression scale severity, and adverse events.  
 
Table 1: Inpatient Detoxification Schedule 

 Day 
1 

Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 

Detox BUP BUP Opioid 
Wash 

Opioid 
Wash 

Daily 
NAL 

Daily 
NAL 

Daily 
NAL 

Long 
Acting 
NAL 

Discharge 

Study 
Drug 

 Dronabinol 
or Placebo 
Started 

Cont Dronabinol 
(maximum 
dose 
reached) 

Cont Cont Cont Cont Cont 

BUP – Buprenorphine, NAL – Naltrexone, Opioid Wash – Opioid Washout, Detox – Detoxification, Dronab - Dronabinol, Cont - Continue 

 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT Evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT Evidence assessed these outcomes. 
 

3. Quality of Life: Based on 1 RCT, the use of dronabinol lowered opioid withdrawal 
severity during detoxification without opioid antagonist therapy, however this benefit 
was not sustained following initiation of naloxone. 

 
4. Opioid Use Outcomes: No difference was seen for retention in treatment for both 

groups. 
 
Quality of Evidence 
VERY LOW due to inconsistency, imprecision, and risk of bias. 
 
Limitations of the evidence 
 A third of patients enrolled in the trial smoked marijuana as an outpatient which may 
have led to the non-differences seen between the dronabinol and placebo groups. All patients 
had prior experience with marijuana, those on placebo could have known they did not have 
dronabinol which would unblind the study and lead to the results seen. Patients also had access 
to treatment for withdrawal symptoms (e.g. clonidine, clonazepam) which could have impacted 
the results for both intervention groups. 
 
Bottom Line 

Current evidence does not seem to suggest dronabinol significantly reduces withdrawal 
symptoms when patients undergo opioid detoxification. At best, it may help with withdrawal 
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symptoms as a patient stops opioids without opioid antagonist therapy but due to confounding 
variables such as the ability to use withdrawal symptom treatment, it is unclear whether 
dronabinol directly lead to those benefits. Currently no randomized control trial evidence is 
available regarding opioid overdose related deaths. Additional research is needed, and future 
evidence will impact the conclusion made at this time. 

 
Recommendation 

We recommend against the use of cannabinoids for management of opioid use disorder. 

• Strong recommendation; Very-low quality of evidence.   
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Chapter 5. Prescribing Practices 

A. Daily Witnessed Ingestion  
 
What is the role of daily witnessed ingestion or allowing take home doses (carries) of OAT 
medications in the management of patients with opioid use disorder (OUD)? 

 
Introduction 

Opioid agonist therapy (OAT) with medications like methadone or buprenorphine-
naloxone is used for maintenance therapy for patients with opioid use disorder.  It has been 
hypothesized that daily witnessed OAT ingestion may decrease the risk of overdose or 
medication diversion.  However, typically, when patients demonstrate compliance with daily 
OAT, they may receive multiple day medication supplies (carries), which may lessen the impact 
that daily dispensing of their medication has on their life activities.      

Daily witnessed OAT may be time intensive and could result in feelings of mistrust, 
which could decrease the retention in a drug treatment program. We examined the evidence 
pertaining to un-witnessed OAT ingestion and carries compared to daily, witnessed OAT 
ingestions.   
 
Deviations from Search Protocol 

There were no deviations from our standard search protocol. 
 
Overview of the evidence 

We found one systematic review (Saulle 2017) comparing the effectiveness of 
supervised and unsupervised OATs.  This systematic review included four RCTs and 2 cohort 
studies. Within this review, we identified one trial (Schwartz 2012) that was likely inappropriate 
to include in the review as it evaluated counselling strategies.  We found two additional RCTs 
(Rhoades 1998, Fiellen 2006) appropriate for inclusion.  For these reasons, we felt it prudent to 
individually assess the five potential RCTs for possible inclusion with a view to meta-analyze 
outcomes consistent across the included RCTs.  To summarize, we included the following 5 RCTs 
in our analysis: Rhoades 1998, Fiellen 2006, Bell 2007, Holland 2012, Holland 2014. 

 
In Rhoades 1998, after a two-week stabilization period, 107 opioid dependent adults were 
enrolled into a 2X2 RCT evaluating methadone supervision (witnessed ingestion 2 or 5 days and 
two different methadone doses). Fiellen 2006 was a 3-armed RCT in primary care of 166 opioid 
dependent adults which after a 2-week stabilization period, evaluated witnessed 
buprenorphine-naloxone (BUP-NLX) ingestion either 3 times or once per week.  The third arm 
was enhanced counselling, which did not contribute to the outcomes of this question. Bell 2007 
was an Australian RCT of 119 heroin users seeking care in a drug treatment centre.  After an 
eight day “transition” period, patients were randomized to witnessed daily BUP-NLX or 
unwitnessed BUP-NLX given out weekly.  Unfortunately, 28% of those in the daily witnessed 
arm received 2-3 day caries.  Holland 2012 was a three-armed RCT evaluating different levels of 
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witnessed ingestion of methadone. After a three-month stabilization period, patients were 
randomized to: daily witnessed methadone, twice per week witnessed methadone or daily 
dispensing but unwitnessed ingestion. Finally, Holland 2014 randomized 293 opioid dependent 
patients (93% on heroin) to either supervised daily witnessed BUP-NLX or unwitnessed, daily 
dispensing of BUP-NLX.  Unfortunately, 12% of patients in the daily supervised arm became 
‘unsupervised’ at physicians’ discretion.  
 
Evidence for Outcome Hierarchy 

1. Mortality / Morbidity:  
None of the RCTs reported on mortality or overdose rates.  One RCT (Bell 2007) 
reported on hospitalizations, but unfortunately a typographical error (both groups 
labeled ‘unsupervised’) renders their findings uninterpretable.  Authors of the paper 
were contacted, but unable to clarify this outcome. Nonetheless, none of the 
admissions appeared related to level of medication supervision.  One trial reported on 
HIV transmission (Rhoades 1998) but did not separate their findings by supervision 
treatment arm.   

 
2. Social Outcomes:  

Two RCTs reported on criminal activity (Holland 2012, Holland 2014).  One study only 
reported “no significant differences” in “crime involvement” between the three 
different levels of supervision (Holland 2012). The other RCT (Holland 2014) found that 
the number of patients self-reporting any criminal activity decreased in the 
unsupervised arm [9/86 (11%)] compared to the supervised arm [17/82 (21%)].  This 
study incorrectly reported its statistical analysis using odds ratios.  However, after 
converting the results to relative risk, the difference was no longer statistically 
significant (authors calculation). As an outcome, self-reported crime is at strong risk of 
bias given patients in the unsupervised group may not want to lose those privileges and 
be reluctant to admit such behavior. 
 

3. Quality of Life, Psychological Scales: 
One RCT found no significant difference in a multitude of quality of life scores between 
unsupervised and supervised medication ingestion (Holland 2014). Another RCT 
reported that quality of life, anxiety and depression scores improved similarly in both 
unsupervised and supervised arms but did not report the magnitude of improvement 
(Bell 2007). Finally, Holland 2012 reported no difference in QOL between the three 
treatment arms. (Holland 2012) 

 
Treatment satisfaction:  
Fiellen 2006 found the proportion of patients satisfied with their treatment did not 
differ between those in the supervised ingestion of buprenorphine-naloxone once or 
three times per week arms [85% (95% CI: 82.5, 88.0) versus 80% (95% CI: 77.6, 83.0)]. 
One RCT claimed no differences in treatment satisfaction between three different levels 
of medication supervision but did not report numerical results. (Holland 2012) 
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4. Opioid Use Outcomes 

Illicit Drug Use          
 All five trials described self-reported or urine confirmed illicit drug use.   Incomplete 
reporting of results (not providing raw numbers, not separating results by treatment group) 
limited the analysis of this outcome.  

Self-Reported Illicit Drug use          
 While three RCTs had patients self-report the extent of illicit drug use (Bell 2007, 
Holland 2012, Holland 2014), only one study (Bell 2007) provided results that were usable 
for analysis.  This study found that fewer patients given weekly buprenorphine-naloxone 
reported less illicit drug use than patients in the daily buprenorphine-naloxone arm, but this 
result was not statistically significant [RR 0.72 (95% CI 0.46, 1.12)] 

Urine confirmation of Illicit Drug Use        
 All five trials reported on urine confirmed drug use and most counted missing urines as 
positive for ongoing illicit drug use.  Rhoades 1998 found that patients on 80mg of 
methadone had fewer positive drug urines than those on 50mg of methadone. 
Unfortunately, the authors did not separate findings by the level of supervision and 
therefore, this RCT was not included in the meta-analysis.  Another study (Bell 2007) 
reported urine confirmed heroin abstinence (in the preceding month) in a subgroup of 
patients partway through the study. Although they found no difference between the 
unsupervised or supervised arms (62% versus 60%), they did not provide the number of 
patients to which this result pertained to.  Therefore, these results are not included in the 
meta-analysis. Finally, one study (Holland 2012) reported the median days of heroin use and 
therefore, was not included in the meta-analysis.  The remaining two studies contribute 
data towards the meta-analysis of ongoing illicit drug use confirmed by urine testing.  These 
studies found that urine confirmed illicit drug use was lower in patients in which 
unsupervised OAT was used (53% vs 59% supervised, RR 0.89, 95% CI 0.71, 1.12) (Figure 13). 

Figure 13. Illicit Drug Use (Urine Confirmed): Unsupervised versus Supervised 

 

Medication Diversion          
 Two trials reported on medication diversion, however, one RCT (Bell 2007) did not 
separate their results by the treatment arms.  Another RCT (Holland 2014) found that fewer 
patients in the unsupervised group let someone else use their medications. (2% versus 5%, 
statistics not performed).     
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Retention in Treatment Program  
All five studies reported on whether a patient remained in their treatment program.  

However, Rhoades 1998 had four potential arms (two different methadone doses and two 
different levels of medication supervision) and did not provide results by level of 
supervision and was not included in the meta-analysis. Definitions of retention differed 
between studies and study length varied from 3 to 6 months.  We found no difference in 
treatment program retention between patients who are receiving unsupervised or 
supervised OAT therapy (66% vs 62% supervised, RR 1.06; 95% CI 0.94, 1.19) (Figure 14). 

 
Figure 14. Retention in Treatment: Unsupervised versus Supervised 

 

Quality of Evidence 

Criminal activity: VERY LOW due to imprecision and risk of bias.  
Quality of Life:  LOW due to imprecision and risk of bias. 
Illicit Drug Use: LOW due to indirectness and risk of bias. 
Medication Diversion: VERY LOW due to indirectness, imprecision and risk of bias 
Retention: MODERATE due to risk of imprecision.  
 
Limitations of the evidence 

Issues with Included Trials 
We found that in most outcomes, there was no difference between ‘unsupervised’ OAT 
ingestion and ‘supervised’ OAT ingestion.  This may be explained by the fact that the 
interventions were really different levels of supervision as opposed to truly unsupervised versus 
daily, supervised OAT ingestion.  For example, only one RCT (Bell 2007) had unsupervised 
patients go a full week between contact with a pharmacy or prescriber.  However, in this trial, 
28% of patients in the daily/witnessed OAT ingestion arm received medication carries of 1 to 2 
days.  Other studies similarly compared witnessed OAT ingestion a differing number of times 
per week (e.g. 5 versus 2 or 3 versus 1) or required patients to receive medications daily but 
examined different frequency of witnessed ingestions.  Future RCTs should examine daily, 
witnessed OAT ingestion to a reasonable length (i.e. a week) of medication carries.   
  

In all studies patients had some sort of stabilization period prior to randomization. Whether 
these findings can be extrapolated to a patient without a prior medication stabilization period is 
unknown.  In addition, the largest study excluded ~40% of eligible patients, most of whom the 



 59 

treating clinicians believed required daily, supervised OAT (Holland 2014). Two of the studies 
had substantial differences in baseline characteristics, which questions their allocation process 
and the overall validity of the studies (Holland 2012, Holland 2014).  Finally, the RCTs were 
performed over 10 years ago.          

Also, self-reported outcomes may not be reliable. Increased patient contact may result in a 
greater opportunity for patients to disclose information such as criminal activity and illicit drug 
use.  In addition, those who have been given medication carries, may not disclose illicit drug 
use, medication diversion or criminal activity for fear of losing such privilege.  For these 
reasons, it is possible that under-reporting of self-reported outcomes in the unsupervised 
treatment arms occurred.  

Bottom Line:  
In patients who previously completed a stabilization period (8 days to 3 months), small 

changes in the level of OAT medication supervision may not affect illicit drug use or retention in 
a drug treatment program. Given the uncertainty with the evidence, we recommend against 
the application of one method of supervision for all patients (i.e. daily supervised ingestion 
versus routine multi-day carries). Further research that truly compares daily, supervised OAT 
ingestion to OAT carries is needed.  

 
Recommendation 

Since most outcomes either found no difference or favoured unsupervised 
treatment, after an initial stabilization period, we suggest take-home doses (i.e. 2 to 7 days) as 
an option when need and stability indicate. 

• Weak Recommendation, Very low-quality evidence. 
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B. Urine Drug Testing 
 
Does the addition of urine drug testing (UDT) to opioid agonist therapy change outcomes for 
patients with opioid use disorder (OUD)? 
 
Introduction  

Urine drug testing can be used to monitor prescription and illicit drug use, including 
verification of self-reported use in patients with opioid use disorder. Results of testing may be 
inaccurate, resulting from contamination and a limited 2-5 drug detection window 
(Vandevenne 2000). Testing can also be costly, time consuming, and providers may have 
difficulty interpreting the results. Guidelines recommend urine drug testing for substance use 
monitoring and preventing diversion (Bruneau 2018), however, the evidence on how testing 
affects outcomes is unknown. This section reviews the evidence around urine drug testing in 
patients with opioid use disorder.   
 
Deviations from search protocol 

There were no deviations from the original search protocol.   
 
Overview of the evidence: 

One systematic review (Chou 2014) was identified which included one relevant 
observational trial focusing on urine drug testing outcomes (McCowan 2009).  

This retrospective study (McCowan 2009) examined the relationship between UDT and 
all-cause or drug-related mortality in a cohort of 2378 Scottish patients dispensed methadone 
between 1993 and 2004. A variety of patient characteristics were analyzed and found that 
approximately 78% of patients had at least one urine test. After adjusting for significant 
covariates, having at least one urine drug test (regardless of result) over 4.4 years was 
associated with decreased risk of all-cause mortality (HR 0.31; 95% Cl 0.23, 0.41). However, 
drug-related mortality was not statistically significant (HR 0.52; 95% Cl 0.26, 1.04).  
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes.  One retrospective 
cohort study of 2378 patients (McCowan 2009) found a statistical decrease in all-cause 
mortality in patients on methadone who had at least one urine test compared to those 
who did not have a urine test. No statistical difference in drug related deaths between 
the two groups was found.  

 
2. Social Outcomes: No RCT evidence assessed these outcomes.   
 
3. Quality of Life: No RCT evidence assessed these outcomes.   
 
4. Opioid Use Outcomes: No RCT evidence assessed these outcomes.   
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Quality of evidence 
VERY LOW, due to risk of bias and imprecision. 
 
Limitations of the evidence 

Limitations of this study include several residual confounders which may not have been 
accounted for in the analysis. For example, patients who choose to get urine drug testing may 
be more compliant with all aspects of treatment.  
 
Bottom Line  

One observational study found a possible association between urine drug testing and 
all-cause mortality in patients receiving methadone maintenance therapy. Randomized 
controlled trials are needed to verify causality, due to potential confounding variables in this 
study.  
 
Recommendation 
Clinicians could consider urine drug testing as part of the management of patients with opioid 
use disorder. 

• Weak recommendation; No RCT evidence 
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C. Treatment Agreements (i.e. Contracts) 
 
Do ‘treatment agreements’ change outcomes for patients with opioid use disorder (OUD)? 
 
Introduction 

A contract is defined as “a binding agreement between two or more persons or parties” 
(Merriam-Webster ND).  In the management of opioid use disorder, treatment agreements (i.e. 
contracts) can be used to formalize expectations and goals of therapy between a patient and 
provider. Guidelines suggest treatment agreements be signed at the initiation of therapy (BC 
Ministry of Health 2017), however, it is unclear how these agreements affect outcomes of 
treatment for patients with OUD.  The following will review the evidence for implementation of 
treatment agreements. 
 
Deviations from search protocol 

There were no deviations from the original search protocol. The one systematic review 
included was identified through hand searching of the grey literature. 
 
Overview of the evidence 

One systematic review (Bosch-Capblanch 2007) was identified comparing contracts to 
standard care for a variety of health conditions (e.g. depression, addiction, weight loss). Of 
interest, 10 studies were identified related to addiction-specific contracts.  The review 
concluded that overall there is insufficient evidence to support the use of contracts. Two of the 
10 studies were specifically related to treating patients with OUD. The other 8 studies focused 
on treating other addictions, including smoking and alcohol abuse.  

The two included studies (Calsyn 1994, Piotrowski 1999) incorporated both negative and 
positive contingencies, based on urinalysis and program attendance. The results of Calsyn 1994 
are consistent with findings related to the use of medication contingencies resulting in loss of 
retention in the program. Piotrowski incorporated positive contingencies in addition to 
contracts, with both groups at risk of penalty and discharge if they failed to attend the program. 
For further evidence surrounded using contingencies in treatment of OUD, see the psychosocial 
evidence review.   
No RCT evaluated the benefit of agreements that did not include contingencies. 
 
Evidence for Outcome Hierarchy: 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes.   
 

2. Social Outcomes: No RCT evidence assessed these outcomes.   
 

3. Quality of Life: No RCT evidence assessed these outcomes.   
 

4. Opioid Use Outcomes: No RCT evidence assessed these outcomes.   
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Quality of the Evidence 
Not Applicable 
 
Limitations of the evidence  

The two available studies examining contracts in the management of OUD were specific 
to formalizing implementation of contingency management. No studies were identified looking 
at a general treatment agreement, focused on outlining expectations and goals of treatment. 
 
Bottom Line  

No RCT evidence compares a general OUD treatment agreement, without the use of 
behavioural contingencies, to standard management. 
 
Suggested Recommendation  
Clinicians could consider treatment agreements (i.e. contracts) in the management of opioid 
use disorder for some patients. 

• Weak Recommendation; No RCT evidence 
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Chapter 6.  Tapering 
 

In patients with opioid use disorder and on opioid agonist therapy (OAT), does the initiation 
of a tapering protocol of OAT produce different outcomes compared to maintaining OAT 
therapy? 
In patients with opioid use disorder and on opioid agonist therapy, does the initiation of a fast 
tapering (< 2 weeks) protocol produce different outcomes compared to a slow (>2 weeks) 
taper? 
 
Introduction 

Opioid use disorder (OUD) management guidelines recommend using long-term 

maintenance therapy with opioid agonist therapy (OATs), preferably with buprenorphine-

naloxone over methadone due to its improved safety profile. (CRISM, Bruneau CMAJ 2018) 

Cohort data finds OUD patients are at increased risk of dying after leaving drug treatment 

programs or after release from prison, when they likely stop their OATs. (Cousins 2016, 

Merrell). However, clinicians may care for patients stabilized on long term opioid agonist 

therapy who are motivated to decrease or even discontinue OATs. For these patients, 

guidelines recommend a slow taper approach over months to years. (CRISM, Bruneau 2018). 

  We therefore examined the evidence pertaining to tapering medications 

(including opioids or OATs) for patients with opioid use disorder.  We initially considered 

evaluating the evidence pertaining to tapering from OATs versus cold turkey/abrupt 

discontinuation, but given the evidence pertaining to increased harms with abrupt 

discontinuation, we did not evaluate abrupt discontinuation.      

The broad topic of tapering medications for OUD patients resulted in an expansion of 

possible clinical questions including comparing:  

• Tapering to discontinue prescribed opioids in patients with OUD. 

• Tapering to discontinue OAT versus continuing OAT indefinitely.  

• Discontinuing OAT by fast versus slow tapering protocols. 
  

We explicitly excluded papers in which tapering appeared as a co-intervention, while 
patients were randomized to an ancillary intervention (like counselling). Additionally, we 
excluded papers in which patients were being treated with rapid detoxification of opioids or 
opioid agonist therapy, whether in a detox program or other setting. 
 
Deviations from search protocol 

There were no deviations from the original search protocol. Two systematic reviews 
were initially identified (Gowing 2017, Frank 2017). Unfortunately, these systematic reviews 
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included studies of patients without opioid use disorder. We therefore reviewed all RCTs 
identified in the systematic reviews and only included studies enrolling opioid use disorder 
patients that pertained to our clinical questions.  To ensure we were not evaluating a 
detoxification program, we included only studies that included a tapering protocol that was at 
least 2 weeks in length. Finally, in an effort to report on clinically relevant patient outcomes, we 
only included studies that were at least 28 days in length. The evidence review below 
specifically describes data from the relevant individual RCTs.  

 
Overview 

After a review of the literature, only two of our three proposed questions could be 
addressed. 

 
1. In patients with opioid use disorder and on opioid agonist therapy (OAT), does the 

initiation of a tapering protocol of OAT produce different outcomes compared to 
continuing OAT therapy? 

 
Overview of the evidence 

Three RCTs compared tapering of opioid agonist therapy to continuing OAT in patients 
with opioid use disorder. 

The first RCT (Blondell 2010) compared outcomes for patients with chronic non-cancer 
pain and opioid use disorder who were randomized to receive tapering or maintenance 
buprenorphine-naloxone treatment over six months.  

All patients were stabilized on buprenorphine-naloxone in hospital over 1-2 days and 
then entered the tapering or maintenance protocols. For the tapering arm, the BUP dose could 
be initially increased to 16 mg per day, then the dose was gradually reduced and stopped by 
month four.  For months 4-6, opioid abstinence was expected. For the maintenance arm, 
participants could increase the BUP dose up to 16 mg per day, then continued with a stable 
dose until month 6. Both groups had the opportunity to cross over and receive the alternative 
protocol.  In addition to pharmacotherapy, participants were expected to see a pain specialist 
(could receive non-opioid therapy), a pain psychologist and were encouraged to attend 
counselling and self-help programs.  

The second RCT (Fiellin 2014) compared outcomes for patients with prescription opioid 
dependence who were randomized to receive tapering or maintenance buprenorphine-
naloxone in a primary care clinic over 14 weeks.   

All patients were inducted and stabilized on buprenorphine-naloxone (mean dose 15 
mg/d) over two weeks, which included thrice weekly evaluation and education with nursing 
staff in a primary care clinic. Following stabilization, patients were randomized to 1) tapering 
which included an additional four weeks of stabilized dosing followed by a gradual dose 
reduction (2 mg every 3 days) over three weeks, or 2) maintenance which included stabilized 
dosing for the remainder of the trial, with the option of increased dosing (24 mg/day maximum) 
based on patient preference or evidence of continued illicit opioid use.  In addition to 
buprenorphine-naloxone, all patients were offered brief counselling and patients in the 
tapering arm were given adjuvant medications to help with withdrawal symptoms.  
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Finally, the third RCT (Sees 2000) compared outcomes for patients with opioid use 
disorder who were randomized to maintenance methadone maintenance therapy (MMT) or 
psychosocially-enhanced tapering of MMT. 

All patients were inducted and stabilized on methadone (mean dose 85mg/day) with 
patients randomized to maintenance offered 14 months of stable dosing, including mandatory 
therapy for the first six months (one hour per week of group therapy and one hour per month 
of individual therapy) after which it became optional. Patients randomized to taper were 
stabilized over four months then tapered off methadone over 60 days. During this time, 
patients were required to attend 2 hours per week of group therapy, one hour per week of 
individual therapy and education classes and one hour per week of cocaine-specific therapy if 
applicable.  After completion of taper, participants were offered psychosocial interventions 
until month 14. An early discharge from the study could occur if participants were not following 
program rules or attending therapy sessions. 
 
Evidence for Outcome Hierarchy 

1. Mortality & Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT evidence assessed these outcomes. 
 

3. Quality of Life:  
Sees 2000 reported on psychosocial functioning measured on the addiction severity 
index (ASI), finding no difference between patients randomized to maintenance or 
tapering therapy for psychiatric, family, legal, employment, or alcohol use subsets.  

 
4. Opioid Use Outcomes:  
Illicit Opioid Use 

Fiellin 2014 reported on mean percentage of opioid-negative urine samples, 
finding patients who were tapering provided less opioid-negative samples (35.2%) 
compared to those on maintenance therapy (53.2%; statistical significance not 
reported). Similarly, patients in the tapering arm reported more days per week of illicit 
opioid use (1.27 days) and had fewer consecutive weeks of abstinence (2.70 weeks) 
compared to those on maintenance (0.47 days, 5.20 weeks).  

Sees 2000 reported on illicit opioid use, delineating similar opioid use between 
groups until month five, after which rates of use in the tapering arm significantly 
increased, compared to those on MMT (p<0.05).  

 
 

Retention 
Completion of the six-month study (Blondell 2010) was significantly different 

between groups, with 5/6 participants on the maintenance protocol and 0/6 
participants on the tapering protocol, completing the study (p=0.015). In the tapering 
protocol, 5/6 participants switched to maintenance therapy.  
For completion of the 14-week study (Fiellin 2014), found similar outcomes, with only 
11% of those assigned to tapering completing the trial, compared to 66% of those on 



 68 

maintenance therapy (p<0.001). Finally, in Sees 2000, significantly more participants 
assigned to MMT (85%) completed the 12-month assessment, compared to those 
assigned to taper (65%; p=0.003). 

 
Quality of the Evidence 

LOW due to risk of bias and indirectness. 
 
Limitations of the evidence  
Blondell 2010 enrolled only 12 participants, who had chronic pain and a self-identified addiction 
to prescription opioids (verified with DSM-IV). The study enrolment was terminated due to 
patients dropping out of the tapering arm. Only retention was analyzed by treatment 
assignment at six months. Other outcomes were reported for the entire cohort with initial 
randomization ignored. 

The maximum buprenorphine-naloxone dose in both trials was 16 mg/day, however in 
Blondell 2010, the goal was to provide the lowest dose possible to control symptoms of opioid 
withdrawal and manage pain. It is unclear if this dosage was optimal or if a higher dose would 
have produced more positive outcomes, particularly in a population actively dealing with 
chronic pain.  

All trials included induction and stabilization during the study period, with Blondell 2010 
hospitalizing patients for induction and stabilization over 2 days and Fiellin 2014 providing a 
two-week induction and stabilization period. Sees 2000 included a 17-day induction period, 
however, participants were stabilized over a longer period of almost 4 months. It is unclear if 
outcomes would differ in patients who have been stabilized on OAT for longer periods, prior to 
attempting dose reductions. 

In Sees 2000, participants randomized to taper were provided additional psychosocial 
interventions to help support the transition off MMT. While pragmatically this may be 
beneficial to patients, the caveat was the stipulation of early discharge in the trial that could 
lead to removal from treatment if patients were not complying to program rules or not 
attending therapy. It could be argued that the requirement of 3+ hours of therapy per week 
was not feasible for participants, hence why retention was lower in this group. 

Finally, follow-up data was not provided but is critical to understand if tapering off OAT 
successfully leads to long-term abstinence. 
 
Bottom Line 

Evidence is limited to three studies, with one (Blondell 2010) contributing only 12 
patients with co-occurring chronic pain and prescription opioid use disorder. All six patients 
randomized to taper in this trial either switched to maintenance therapy or withdrew from the 
study.  All other outcomes were analyzed without the original randomized groups because 5/6 
randomized to the tapering arm switched to the maintenance arm (analyzed as one large 
cohort). 

Fiellin 2014 and Sees 2000 found similar outcomes, with patients tapering OAT less 
likely to be retained in treatment than those on maintenance therapy. Additionally, patients 
tapering OAT reported more illicit opioid use and in Fiellin 2014, provided fewer opioid-
negative urine samples than patients on maintenance therapy. 
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2. In patients with opioid use disorder and on opioid agonist therapy, does the initiation 

of a fast tapering protocol produce different outcomes compared to a slow (>2/52) 
taper? 

 
Overview of the evidence 

Three RCTs compare outcomes for patients randomized to a slower tapering protocol or 
a faster tapering protocol. These were conducted in individuals with opioid use disorder, 
ranging from a mean 3 to 8 years of lifetime use. All studies compare tapering with 
buprenorphine or buprenorphine-naloxone and patients are inducted and stabilized on the 
medication as part of the study protocol.  

The first RCT (Sigmon 2013) compared 1-, 2-, and 4-week buprenorphine-naloxone 
tapering protocols in 70 adults dependent on oral opioids. Participants were started and 
stabilized on buprenorphine-naloxone (mean dose 11.5 mg) for approximately two weeks and, 
following tapering, were started on naltrexone. During phase 1 (weeks 1-5) participants visited 
the clinic daily for medication dispensing. This was reduced to three times a week during weeks 
six to twelve. Access to adjuvant medication to treat withdrawal symptoms was available. In 
addition, participants received individual behavioural therapy twice weekly.  

The second RCT (Marsch 2016) compared 28- and 56-day tapering in 53 adolescents and 
young adults (mean age 20.5) dependent on opioids. Participants were initially inducted and 
stabilized on buprenorphine, however, were switched to buprenorphine-naloxone prior to 
tapering. Participants received doses at daily clinic visits initially, however, this was transitioned 
to two to three times a week. In addition to pharmacotherapy, participants received individual 
behavioural therapy and vouchers for attendance and opioid-negative urine samples. 

The third RCT (Ling 2009) conducted a multi-site trial across the U.S comparing 7- and 
28-day tapering protocols of buprenorphine-naloxone. Participants (n=516) were stabilized 
over four weeks (three weeks of flexible dosing; one week at optimal dose) prior to 
randomization. Starting dose was between 8 mg and 24 mg at initiation of tapering protocol, 
based on physician’s experience and needs of participant. Dispensing of medication was 
provided at weekly clinic visits.  Psychosocial services were encouraged, however, not 
mandatory and no standardization of services was made across sites. Participants also received 
compensation for attendance at each visit. 

The goal of tapering is for patients to be off treatment, therefore retention in treatment 
would not be a meaningful outcome for this cohort. Therefore, while retention is reported in 
these studies, we chose not to comment on it.  
 
Evidence for Outcome Hierarchy 

1. Mortality & Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT evidence assessed these outcomes. 
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3. Quality of Life:   
Withdrawal and Craving 

One study (Ling 2009) reported on differences in signs and symptoms of 
withdrawal, scored on three measures: 1) Clinical Opiate Withdrawal Scale (COWS); 2) 
Adjective Rating Scale for Withdrawal (ARSW) and 3) Visual Analogue Scale (VAS). For 
both end of taper and 3-month follow-up results, no significant differences were found 
between tapering protocols on any of the three measures.  

 
Patient Satisfaction 

One study (Ling 2009) measured patient satisfaction with the clinic, medication, 
treatment and recovery. They found patients randomized to a slower (28-day) tapering 
protocol reported higher satisfaction at the three-month follow-up, compared to those 
who completed a fast (7-day) taper (9.5 versus 9.0/10; p=0.03). It is unclear if the 
0.47/10 difference in score would be clinically meaningful.  

 
4. Opioid Use Outcomes:  
Urine confirmation of Abstinence        

 One study (Marsch 2016) found that those randomized to a longer tapering 

protocol provided a higher proportion of opioid-negative urine samples (35%), 

compared to those in a shorter tapering protocol (17%, p=0.04).    

 The other two included studies (Ling 2009, Sigmon 2013) included urinalysis data 

for individual participants. The first (Sigmon 2013) looked at opioid-negative urine 

samples at the end of the 12-week trial, finding significantly more individuals with 

opioid-negative samples in the 4-week tapering arm, compared to those in the 2- and 1-

week tapering arm, respectively (50%, 16.7%, 20.8%; p=0.03) The second (Ling 2009) 

looked at individuals with opioid-negative urine samples at a follow-up visit, three 

months after the study.  They report no difference in negative samples between fast 

(12%) and slow (13%) tapering arms (p=0.67). Therefore, although more individuals may 

be abstinent immediately following tapering, this may not be sustainable long term.  

Quality of the Evidence 
LOW due to risk of bias and indirectness. 
 

Limitations of the evidence  
Most of the included studies that examined a gradual versus fast tapering protocol 

included other elements that may have played a role in overall success of the cohort. These 
included behavioural therapy and contingency management, with vouchers for attendance, 
opioid-negative urine samples or both. Additionally, two of the three included studies explicitly 
state that adjuvant medications were available to participants to treat withdrawal symptoms.  

Although we limited inclusion to studies having at least a two-week gradual tapering 
arm, there was still overlap in the definition of fast versus slow tapering between the studies. 
There fails to be a common consensus of what constitutes a gradual taper, with the longest 
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included tapering protocol being only 56 days. Furthermore, no studies included patients who 
were previously stabilized on opioid agonist therapy. All studies undertook their own induction 
and stabilization periods, with the longest stabilization being 4 weeks in one study (Ling 2009).  
This may contradict what is currently being utilized in real life practice, with patients spending 
years on opioid agonist therapy.  Currently, there is no literature to understand if tapering 
patients with opioid use disorder off OAT over months or years is superior to shorter tapering 
protocols.  

Generally, studies were small, with two of the three RCTs enrolling less than 100 
participants (Marsch 2016, Sigmon 2013). Stabilization dosing varied between studies. First, 
Marsch 2016, allowed for 6 mg or 8 mg of buprenorphine to start, however this cohort included 
a proportion of individuals under the age of 18, therefore dosing was contingent on body 
weight. It is unclear if a 6-8 mg stabilization dose is optimal, providing sufficient symptom and 
craving control for participants. The final two studies (Ling 2009, Sigmon 2013) mirrored more 
real-life dosing and allowed for flexibility, with Ling 2009 allowing patients to be stabilized at 8 
mg, 16 mg or 24 mg. Sigmon 2013 incorporated flexible dosing as well, with a mean 
stabilization dose of 11.5 mg.  

In Ling 2009 and Sigmon 2013, a large proportion of patients (31% and 15%, 
respectively) were dropped or terminated during the induction/stabilization period due to 
missed visits, desire to stay on buprenorphine-naloxone, or unwillingness to follow study 
procedure. These people were not randomized nor included in the final analysis. This process 
could be compared to a “run-in” period, potentially eliminating a large proportion of patients 
that were unlikely to respond well to taper, therefore leaving “compliers” to be randomized. 
This lends to the fact that tapering may be only appropriate for stabilized patients or those 
willing to taper.  

There were no studies meeting our criteria that examined tapering of methadone.  
Finally, long term follow-up data examining meaningful outcomes (mortality, morbidity, etc.) is 
not available.  
 
Bottom Line 

Evidence on the speed of tapering focuses primarily on patients newly inducted and 
stabilized on buprenorphine or buprenorphine-naloxone. Most patients had access to 
psychosocial treatment, including contingency management, as well as adjuvant medications to 
deal with withdrawal symptoms. 

Only one study (Ling 2009) reported on symptoms of withdrawal, finding no difference 
on symptoms scales between slow and fast tapering protocols at end of taper or at 3-month 
follow-up. 

While, one study (Sigmon 2013) reported increased individuals with opioid-negative 
samples at study completion in the slow tapering protocol, another study (Ling 2009) showed 
no difference in individuals with opioid-negative urine samples between slow and fast tapering 
arms at 3-months post study.  

No studies examining methadone tapering or tapering patients who had been stabilized 
on opioid agonist treatment for greater than 4 weeks were found. Additionally, long term 
outcomes are unavailable.  
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It is unclear how slow a patient should be tapered off opioid agonist therapy. Based on 
the available evidence, protocols should be, at minimum, between 28 and 56 days.  
Recommendations 
 

We recommend against initiation of opioid agonist treatment with the intention to 
discontinue in the short term. Opioid agonist treatment is intended as long-term management. 
Optimal duration is unknown and may be indefinite. 

• Strong recommendation; Low quality of evidence 
 

We recommend against tapering of opioid agonist therapy in patients recently stabilized 
on opioid agonist therapy and propose instead, a stable dose be reached and maintained. 

• Strong Recommendation; Low quality of evidence 
 

We cannot recommend, for or against tapering, in patients with opioid use disorder 
stabilized on opioid agonist therapy long term (e.g. one year).  

• No Recommendation; No RCT evidence 
 

We cannot recommend, for or against tapering of prescription opioids in patients with 
opioid use disorder not on opioid agonist therapy. 

• No Recommendation; No RCT evidence 
 
We suggest a gradual tapering protocol. 

• Consider patient readiness, history, and support system 

• Additional psychosocial services and/or adjuvant medications for withdrawal 
symptoms may be indicated 

• Weak recommendation; Low quality of evidence 
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Chapter 7. Psychosocial Interventions 

Does the addition of counselling change outcomes for patients with opioid use disorder 
(OUD)? 
In patients with opioid use disorder, does a motivational interviewing (MI) intervention 
change outcomes, compared to usual care? 
What is the evidence for cognitive behavioral therapy (CBT) in patients with opioid use 
disorder? 
What is the evidence for contingency management (CM) in patients with opioid use disorder 
on pharmacotherapy? 
What is the evidence for technology-based interventions in patients with opioid use disorder? 
 
Introduction  

Opioid Agonist Therapy (OAT) has proven helpful in the management of OUD.  
Unfortunately, high rates of attrition and relapse limit the long term therapeutic benefits.  
Approximately one third of patients drop out within the first three months of treatment (Zhang 
2013) with about 50% remaining in treatment at one year (Eibl 2015, Weinstein 2017).  Despite 
reductions in drug use and HIV risks, many patients continue with these behaviors while still on 
OAT or reengage in them immediately after discontinuing treatment. Psychosocial 
interventions have been hypothesized to help in this regard.  
 

Psychosocial interventions can include several interventions based on various cognitive 
and behavioral therapies.  A Cochrane systematic review (Amato 2011) identified 13 different 
psychosocial interventions alone. We determined to look at 5 of the most commonly identified 
interventions including: general counselling, cognitive behavioral theory, motivational 
interviewing, technology-based interventions and contingency management. 
 
Deviations from Search Protocol 

Our search identified 8 relevant systematic reviews that discussed psychosocial 
interventions.   Studies included in the systematic reviews were heterogeneous in design, 
interventions and comparators. The majority of included studies were observational in nature. 
We identified RCTs that addressed the five key interventions and prioritized them for data 
extraction. Data was pooled where possible.  Included RCTs compared an intervention to 
placebo or standard treatment.  Trials that assessed two interventions together (ie counselling 
and contingency management) were excluded, unless data could clearly be extracted to assess 
the benefit of the individual therapies.  
 

A. Counselling  
 
Does the addition of counselling change outcomes for patients with opioid use disorder 
(OUD)? 
 



 75 

Introduction 
 Counselling is generally defined as the use of psychological methods to provide 
professional guidance to individuals.  A strict definition is difficult given the variety of 
behavioral and theoretical approaches that may be employed.  Counselling may include 
elements of cognitive behavioural therapy and or motivational interviewing (which we also 
assessed separately in this review).  We determined to assess any intervention that spoke of 
non-specific behavioral counselling interventions. 
 
Overview of the evidence 

From the systematic reviews, we identified 7 RCTs that assessed general counselling as 
an addition to pharmacotherapy in patients with OUD. Amato 2011 reported that a key 
limitation in interpreting their data was that in many studies the control group included an 
element of counselling or standard psychosocial support. Thus, we predetermined to identify 
studies that included minimal or no counselling as a comparator and analyzed those separately, 
in addition to those that compared “standard” counselling to more extended interventions.  
 
Standard Counselling versus Minimal to No Intervention 

We identified three RCTs that addressed this question. Chawarski 2011 assessed the 
efficacy of Behavioral Drug and HIV Risk Reduction Counselling (BDRC), along with MMT 
compared to MMT alone in 37 patients in China. MMT alone patients were able to schedule 
brief visits with a clinician on an “as needed” basis. Participants assigned to MMT+BDRC 
received weekly, manual-guided sessions lasting 45-60 minutes.  The three primary outcomes 
were illicit opioid use, retention in treatment and a reduction in HIV risk behaviors. Illicit opioid 
use was reported as statistically significantly improved over control, although raw data was not 
reported and management of missing urine specimens was not discussed.  Retention did not 
differ significantly between the groups. Self-reported HIV risk behaviors on the AIDS Risk 
Inventory scale were statistically improved although the clinical significance is unclear, and 
again, actual numbers were not reported. 

Gu 2013 randomized 288 heroin users who had newly been admitted to an MMT clinic 
in China to standard of care (MMT) versus MMT plus a psychosocial intervention. Standard of 
care included basic education in one 5–15-minute session. No other counselling service was 
provided. The psychosocial intervention included twenty counselling sessions (17 individual-
based sessions and three family-based sessions), of about 30 minutes each, delivered by social 
workers. The primary outcome was attrition from the MMT service.  Retention in the 
intervention group was 94 out of 142 (66%) compared to 71 out of 146 (48.6%) in the standard 
care group, p=0.003.  Results were consistent for median number of days attending clinic at 6 
months, at longest follow up and median % number of days attending the clinic.  

Liu 2018 randomized 125 patients in MMT (79% had been in the program for 4 years or 
greater) to usual treatment or an education and behavioral intervention.  Treatment as usual 
included educational materials, optional education sessions ~once per month and the 
opportunity to access health care providers as needed. Patients in the counselling group 
received weekly, manual guided group educational sessions for 8 weeks followed by individual 
counselling sessions for 8 weeks each about 30-45 minutes in duration.   The primary outcome 
of treatment attendance was significantly improved in the intervention group (median 91 vs 79 
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days, p= 0.025), however % negative urines was not significantly different (mean 77% vs 67%, 
p= 0.054).  Retention was not significantly different between groups.  Measures of knowledge 
relating to heroin addiction and MMT improved significantly.  
 
Standard Counselling versus Extended Counselling 

Four RCTs addressed this question. Abbott 1998 compared a Community Reinforcement 
Approach (CRA) to standard treatment in a US urban drug treatment center.  The standard 
treatment approach included 20 weekly or biweekly counselling sessions.  No clear clinical 
differences were found.  Numerous outcomes were assessed without clear discussion of 
primary or secondary outcomes.  Five different scales with multiple domains were analyzed, in 
addition to % negative urine screens at 3,8,12,16 and 26 weeks. On one scale, 1 out of 6 
domains (6-month drug composite score on the ASI) was reported significantly improved, in 
addition to 3 consecutive weeks of negative urines. The authors report there was no difference 
in retention. Raw data was not provided. 

Fiellin 2006 conducted a 24-week randomized clinical trial with 166 patients in a primary 
care center in the United States.  The trial had three arms, the two most relevant to this 
question involved thrice-weekly medication dispensing and either standard or enhanced 
medical management. Standard medical management included brief (20 minutes), medically 
focused counselling.  Enhanced management was similar, but each session was 45 minutes with 
more in-depth drug counselling. For the three primary outcomes, treatments were similarly 
effective for self-reported opioid use, mean percentage of opioid-negative urines (standard 
medical management 40%; enhanced medical management 40%; P = 0.82) and maximum 
number of consecutive weeks of abstinence. In addition, there was no difference in retention 
with minimal vs enhanced counselling (43% vs 39%, p=0.64). Both treatments were associated 
with significant reductions from baseline in the frequency of illicit opioid use, but there were no 
significant differences among the treatments.   

Weiss 2011 randomized 653 patients on buprenorphine-naloxone to Standard Medical 
Management (SMM) or SMM + Opioid Drug Counselling (ODC) at 10 US sites.   Standard 
therapy entailed weekly or biweekly 15–20 minute visits where the physician assessed 
substance use, craving, and buprenorphine-naloxone response; recommended abstinence and 
self-help participation; and prescribed buprenorphine-naloxone.  SMM + ODC was delivered in 
45–60 minute sessions by trained substance abuse or mental health professionals and covered 
a wide range of relapse prevention issues in depth. Predefined successful opioid outcomes 
were similar among the groups for all phases of the trial. 

Tetrault 2012 conducted a 12-week randomized clinical trial of 47 patients on 
buprenorphine-naloxone attending a primary care HIV clinic is the US.  They assessed two levels 
of counselling. Physician management was a brief, 15-minute, manual-guided, medically 
focused counselling intervention (similar to that in Fiellin 2006 and Weiss 2011).  This was 
provided at bi-weekly visits and focused on drug use, symptoms, urine results and medication 
side effects. The Enhanced medical management (EMM) intervention was a weekly manual-
guided intervention lasting up to 45-minutes per session and was provided by a nurse. It 
provided drug counselling and medication adherence management focusing on antiretroviral 
adherence. There was no significant difference between the groups for any primary outcomes 
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including drug abstinence, adherence and retention.  Retention tended to be worse in the EMM 
group (59% versus 80%, p=0.1). 

 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: There is no RCT evidence reporting on these outcomes for general 
counselling.  One RCT found self-reported HIV risk behaviors were statistically 
significantly improved in the group that received targeted risk behavior counselling 
(Chawarski 2011) although objective outcomes were not reported.  Tetrault 2012 
reported no benefit on HIV viral loads with targeted antiretroviral adherence 
counselling.  

 
3. Quality of Life: No RCT evidence assessed these outcomes. 

 
4. Opioid Use Outcomes:  

 
Opioid Use 
Standard Counselling versus Minimal to No Intervention 

Evidence is inconsistent for this outcome. Measures used for urine outcomes 
were inconsistently defined and outcomes were inconsistently reported; thus we opted 
to not combine the data. Compared to no counselling, Chawarski 2011 reported that the 
intervention group had significantly fewer positive urines compared to usual care.  
However, actual numbers were not reported. Liu 2018 reported no difference in % 
negative urines – although almost 80% of enrollees had been in the methadone clinic for 
4 years or greater.  Gu 2013 did not report on opioid use outcomes. 

 
Standard Counselling versus Extended Counselling 

For RCTs analyzing standard (15-30 minutes weekly) to extended (45-60 minutes 
weekly) counselling, none demonstrated a consistent reduction in opioid use outcomes 
with extended counselling (Abbott 1998, Fiellin2006, Tetrault 2012, Weiss 2011).  

 
Retention  
Standard Counselling versus Minimal to No Intervention 

We combined data on three RCTs (Chawarski 2011, Gu 2013, Liu 2018) with 37 to 
288 participants compared limited or no counselling to standard counselling (15-30 
minutes every 1-2 weeks). Retention rates in the no counselling groups ranged from 
47% to 87% whereas those in the counselling group ranged from 67% to 90% (Figure 
15). The risk ratio for retention in treatment with standard counselling was 1.20 (95% CI 
1.06, 1.36; 74% versus 62% no counselling) with a NNT of 8 to improve retention Figure 
15). Mean trial duration was 22 weeks, range 16-26 weeks. 
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Figure 15. Retention in Treatment: Standard versus minimal to no Counselling 

 
 

Standard Counselling versus Extended Counselling 
One RCT reported no difference in retention with extended counselling, although 

raw data was not presented (Abbott 1998). A second reported only on session 
attendance, but reported no difference (Weiss 2011). Two RCTs provided data on 
retention which could be meta-analyzed (Fiellin 2006, Tetrault 2012). No significant 
difference was found (54% versus 45% extended counselling, RR 1.19, 95%CI 0.88, 1.62) 
(Figure 16). 

 
 

Figure 16. Retention in Treatment: Standard versus Extended Counselling 

 
 
Quality of Evidence 
Standard Counselling versus Minimal to No Intervention: LOW due to indirectness and risk of 
bias. 
Standard Counselling versus Extended Counselling: LOW due to indirectness and imprecision.  
 
Limitations of the evidence 

Many RCTs compared various counselling strategies or psychosocial interventions to 
each other.  We focused on standard counselling interventions that were compared to either 
minimal/no counselling or enhanced counselling interventions. This limited the pool of studies, 
however, provides a clearer picture of the benefit of counselling as a unique intervention.  Even 
so, counselling interventions varied between studies.  Assessment of opioid use outcomes was 
fraught with difficulty as reporting on this outcome was extremely variable.  Primary outcomes 
were generally not clearly defined.  Many outcomes were assessed with only positive results 
being reported.  A number of studies found benefit in one outcome, however, the results 
lacked internal consistency. 
 
Bottom Line 

We identified 3 RCTs that assessed counselling compared to very minimal or 
“emergency only” counselling (Chawarski 2011, Gu 2013, Lui 2018).  These studies provided 
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retention data that was analyzed and demonstrated improvement in retention with counselling 
over no treatment with a NNT of 8.  RCTs that compared extended counselling (~45-60-minute 
sessions weekly or biweekly) to “routine care” or medically focused counselling (weekly or 
biweekly visits of 15-20 minutes duration) consistently demonstrated no improvement in 
outcomes, suggesting that extended counselling sessions added little in regards to retention or 
opioid use.  Data from 2 RCTs was analyzed with a RR of 0.93 (95% CI 0.68-1.26) for retention in 
treatment with a mean of 18 weeks treatment (Fiellin 2006, Tetrault 2012). 
 
Recommendation 

We recommend the addition of counselling to pharmacotherapy in patients with opioid use 
disorder where available.  

• Strong Recommendation; Low quality of evidence  
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B.  Motivational Interviewing 
 
In patients with opioid use disorder (OUD), does a motivational interviewing (MI) intervention 
change outcomes, compared to usual care? 
 
Introduction 

Motivational interviewing (MI) was initially introduced in the 1980s to help individuals 
with alcohol use disorder change behaviour. Founded by William Miller and Stepher Rollnick, 
MI is defined as a “person-centered counselling method for addressing the common problem of 
ambivalence about change” (Miller and Rollnick 2012).  Since its introduction, MI has been 
modified to address behavioural change in patients living with opioid use disorder. The 
individual trained in delivering MI forms a therapeutic relationship with the patient, guiding 
them to form realistic goals that will strengthen their motivation to exchange negative to 
positive behaviour (Miller and Rollnick 2012). 
 
Overview of the evidence 

Six RCTs were identified from the systematic reviews (Bohnert 2016, Navidian 2015, 
Bernstein 2005, Saunders 1995, Jaffray 2014, Stein 2009) as potentials for inclusion. However, 
after closer review, two RCTs were excluded, the first (Navidian 2015) looking at opium 
dependence and the second (Bohnert 2016) not specifying opioid dependence eligibility criteria 
(enrolled patients with opioid misuse in previous three months).   

The evidence below is from 4 RCTs (Jaffray 2014, Saunders 1995, Bernstein 2005, Stein 
2009) examining variations of motivational interviewing techniques in patients with opioid use 
disorder who were currently receiving OAT.  Sample sizes ranged from 122-1175 participants 
followed for 6-24 months. Typically, MI techniques were adapted from the Miller and Rollnick 
manual, however implementation varied from a single, brief session (20-60 minutes) (Saunders 
1995, Bernstein 2005) to multiple interactions over a longer time-period (6 months) (Jaffray 
2014, Stein 2009). In two RCTs (Stein 2009, Bernstein 2005) motivational interviewing was 
completed as the only intervention, not as an addition to opioid agonist therapy (OAT) as in the 
other two studies (Jaffray 2014, Saunders 1995). 
 
Evidence for Outcome Hierarchy 

1. Mortality & Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT evidence assessed these outcomes. 
 

3. Quality of Life: Jaffray 2014, conducted in community pharmacies by pharmacists 
trained in MI techniques, surveyed participants on physical and psychological health, 
finding no difference in psychological health (p=0.49) and worsened physical health 
in those receiving a motivational interaction (p=0.046). Additionally, this study found 
no difference in treatment satisfaction (p=0.36). 

A second study in participants not on opioid agonist therapy (Bernstein 2005) 
found all participants receiving a motivational interview or standard care (written advice 
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only) had reductions in the Drug Subscale (49% and 46%) and the Medical Subscale (56% 
and 50%) on the Addiction Severity Index from baseline to 6 months. No between group 
differences were noted (p=0.06, p=0.055, respectively). 

For opioid-related problems (12-item scale originally developed for alcoholism), 
Saunders 1995 stated those receiving a motivational interview reported “less problems” 
(no numbers or definition provided) at the six-month follow-up, compared to those 
receiving methadone therapy only (p=0.04).  Additionally, both groups reported 
decreased problems over time (p=0.0001), potentially alluding to the effectiveness of 
methadone therapy alone. 
 
4. Opioid Use Outcomes:  
Retention 

In the four included RCTs, participants were followed for 6-24 months. Data from 
the six-month follow-up periods were combined in a sensitivity analysis, considering if 
patients were also given OAT. Participants that were initially included (based on self-
reported drug use) but then excluded due to drug-negative hair samples, were removed 
from the study, as incentives offered in the trial (e.g. vouchers for groceries) may have 
driven participation.  

Studies found that participants on OAT and given an MI intervention were more 
likely to be followed up with at six months, compared to those on OAT alone (82.4% 
versus 72.7%, p=0.007). However, when OAT was removed, there was no difference in 
retention at 6 months between MI and usual care (90.8% versus 90.6%, p=0.92). In 
Bernstein 2005, the study was conducted in an inner-city clinic (~50% homeless 
population), therefore, follow-up may have been simpler, a potential explanation as to 
why follow-up was high in a population not receiving OAT. The addition of OAT was a 
statistically significant factor when examining retention (p=0.01).  Results are found in 
Figure 17.  

A further analysis was completed to examine potential differences when a single 
MI intervention was compared to multiple interactions over a longer time-period. This 
factor was not statistically significant (p=0.26). Results are found in Figure 18. 
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Figure 17: Retention in Treatment at 6 months: Methadone versus No OAT 

 
 

Figure 18: Retention in Treatment at 6 months: Single versus Multiple Interviews 

 
 

Drug Use Outcomes 
a. Self-Report 

Stein 2009 found no difference in self-reported days of heroin use between 
groups. Similarly, Jaffray 2014 compared self-reported heroin use in the past 30 days, 
finding no difference (p=0.87) between those receiving a motivational interview (20%) 
and those receiving standard care (19.4%). Both motivational and standard groups had a 
reduction in self-reported use from baseline (29.8% and 31.2%, respectively).  

Saunders 1995 found a decrease in opioid dependence over time in both 
intervention and control groups, with no between group differences.  

For return to heroin use, Saunders 1995 found controls more likely to relapse 
(p=0.05). This analysis excluded any participants who had reduced their methadone 
dose to less than 10 mg/day (deemed as “survivors”). 
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b. Confirmed Use 

Only one RCT (Bernstein 2005) used confirmatory measures to determine drug 
use. The study chose a hair analysis, rationalizing that hair samples were tamper 
resistant, allowed for a larger time frame of drug use (30 days) and had a high sensitivity 
and specificity for detecting cocaine (no sensitivity/specificity for opioids provided). At 
6-months, 14.5% of participants who received a motivational interview had opioid-
negative hair samples, compared to 9.7% who received standard care (p=0.02). 

 
Quality of the evidence:  

VERY LOW due to indirectness and serious risk of bias. 
 
Limitations of the evidence 

While techniques of motivational interviewing were identified from the Miller and 
Rollnick manual by most studies, methods of implementation ranged from a brief, 20-minute 
interview (Saunders 1995) to a pharmacist delivering daily MI techniques to patients prescribed 
daily methadone (Jaffray 2014).  The roles of the interviewer also varied, from community 
pharmacists to outreach community peers in recovery and the study researchers.  Most 
interviewers received advanced training and were monitored on the technique of delivering the 
motivational interview. 

Most studies looked at multiple outcomes, however, retention was the only one 
consistently reported. Abstinence was examined by a few studies, though only one used hair 
analysis to confirm drug use (Bernstein 2005). No studies reported on urine drug sampling.  

One of the largest included studies (Jaffray 2014) was a cluster randomized study in 
community pharmacies. This study used techniques of motivational interviewing in the daily 
encounters with patients rather than the standard interview format that other trials 
implemented. Additionally, it is unclear what additional resources participants accessed or if 
resources differed by site. 
 
Bottom Line 

When given as an adjunct treatment to OAT, motivational interviewing may improve 
retention in treatment for patients with opioid use disorder, compared to receiving OAT alone 
(82% versus 73%). When examined as a stand-alone treatment (no OAT), there was no 
difference in follow-up between motivational interviewing and standard care. 

For other outcomes, it is unclear if motivational interviewing is superior to standard 
interventions.  Studies reporting on self-reported drug use found no difference. One study 
performing hair analyses found less opioid use in those receiving a motivational interview. 
Measures of physical health, psychological health, opioid-related problems, and other drug-use 
outcomes have conflicting results. 

While most studies adapted their motivational interview from the manual by Miller and 
Rollnick, interventions were applied variably over a range of time periods and may have led to 
differences in outcomes, however there was no statistical difference in retention. 

Most of the interviewers received advanced training, therefore considerable resources 
are required if considering implementation.  
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C. Cognitive Behavioral Therapy 
 
What is the evidence for Cognitive Behavioral Therapy (CBT) in patients with opioid use 
disorder (OUD)? 
 
Introduction 

Cognitive Behavioral Therapy addresses intrapersonal, social and environmental 
influences that maintain substance use problems and provides coping skills to prevent relapse 
(Ling 2013). Meta-analyses have suggested that CBT has a low to moderate effect size in the 
treatment of substance use disorders (Dutra 2008). Limited data suggests there may be benefits 
following treatment discontinuation (Carroll 1994). We sought to determine if the addition of 
CBT to pharmacotherapy improved outcomes in OUD. 
 
Deviations from search protocol 

There were no modifications from the original protocol. We included RCTs that 
compared a psychosocial intervention with a standard care comparison group. Standard care 
could include providing simple educational material or access to resources, however, more 
complex comparators including other types of psychosocial interventions, were excluded. 
 
Overview of the Evidence 

Three systematic reviews (Amato 2011, Chou 2016, Davis 2016) included a total of 4 
RCTs (Abrahms 1979, Fiellin 2013, Ling 2013, Scherbaum 2005) that compared CBT to standard 
treatment in patients for OUD. One RCT (Pan 2015) was identified through additional searching 
for a total of 5 RCTs.  All trials included patients who were on pharmacotherapy for OUD. 

Ling 20 13 had 4 arms, two of which included patients on burprenorphine randomized to 
routine physician management (51 patients) or CBT (53 patients) at an outpatient center in 
California.  Physician management included weekly sessions with limited counselling. CBT was 
administered in 45 min sessions weekly for 16 weeks.  There was no significant difference in 
opioid use (the primary outcome) or retention during the 16-week treatment or the 52 week 
follow up.  Despite multiple measures of opioid use, no significant difference was found at any 
time point.    

Fiellin 2013 compared standard medical therapy with buprenorphine to that plus CBT in 
141 patients in a primary care setting in Connecticut. Physician management included 15- to 
20-minute weekly to biweekly sessions that eventually progressed to monthly. The physician 
followed a structured note that reviewed the patient’s recent drug use, symptoms and social 
function, and provided brief advice and support on abstinence. CBT included up to 12 weekly 
sessions, each of 50-minute duration.  The primary outcomes were self-reported frequency of 
opioid use and the maximum number of consecutive weeks of abstinence from illicit opioids. 
There was no difference in opioid use with self-reported scales or continuous weeks of opioid 
abstinence at 12 or 24 weeks between the groups.  Retention in treatment did not differ 
significantly, although patients were transferred out of the program if they had 3 consecutively 
positive urines after their dosage had reached 24mg.  A secondary analysis (Moore 2016) 
suggested that prescription opioid users may be more likely to respond to CBT than heroin 
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users.  They reported that negative urine samples for all drugs were significantly more common 
in the CBT group, however, there remained no difference for multiple other opioid use 
outcomes.  

Scherbaum 2005 randomized 73 patients to routine MMT or to routine MMT plus 
cognitive behavioral group psychotherapy (one 90 minute session per week for 20 weeks). The 
study was performed at a maintenance clinic in a psychiatry department at a University hospital 
in Germany.  The primary outcome was drug use as measured by random urine screens (5 per 
month) at the end of the 6 month intervention, and at 6 months follow up. There was no 
difference between groups at the end of the intervention (p=0.42).  The authors report a 
statistically significant reduction in drug use with CBT at 6 month follow-up (p=0.02), based 
primarily on a reduction in cocaine use and only small differences in opioid use.  Actual 
numbers were not reported.  

Abrahms 1979 randomized 14 patients on methadone to either CBT or a discussion 
group.  The discussion group was viewed as a waitlist control.  The CBT group met 2 hours each 
week for 10 weeks.  The author looked at multiple outcomes and demonstrated a significant 
interactive effect for state anxiety, depression and situational assertiveness with other 
outcomes not showing a significant improvement.   Urine demonstrated non-significant trends 
towards improvement in those remaining in the program, but an intention to treat analysis was 
not reported. End of treatment retention was not explicitly stated. 

Pan 2015 assessed 240 patients with OUD in community MMT clinics in China who were 
randomly assigned to weekly CBT plus MMT or MMT alone.  MMT alone had the sparsest 
interventions of any RCT, with a monthly health education lecture. Primary outcomes were 
treatment retention and opioid negative urines at 12 and 26 weeks.  They also assessed the 
Addiction Severity Index (ASI) and Perceived Stress Scale scores (PSS).  There was no significant 
difference in retention or outcome scales between the two groups.  The CBT group reported 
significantly more opioid negative urine tests at both 12 and 26 weeks (p<0.05). 
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT evidence assessed these outcomes. 
 

3. Quality of Life: Pan 2015 assessed CBT benefit with the Addiction Severity Index 
(ASI) and Perceived Stress Scale scores (PSS).  They found no difference with CBT 
compared to usual management. Abrahms 1979 reported improvement in 
depression, state anxiety and situational assertiveness with CBT although the clinical 
significance of this is unclear.  The RCT included only 14 patients and looked at 
multiple outcomes, not all of which trended the same way.   

 
4. Opioid Use Outcomes: Evidence was inconsistent regarding the benefit of CBT on 

opioid use in patients with OUD.  Due to significant variation in how opioid use was 
measured and reported, we were unable to meta-analyze this data.  Five RCTs 
assessed impact of CBT on opioid use. Four reported no significant difference in 
opioid use at end of treatment (weekly or biweekly CBT for 10-20 weeks) (Abrahms 
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1979, Fiellin 2013, Ling 2013, Scherbuam 2005).  One RCT conducted in China 
reported a higher proportion of opiate-negative urines at end of 26 week treatment 
(73% vs 63%, p<0.05) (Pan 2015). Three RCTs reported follow up data from 24-52 
weeks duration, of which two found no benefit and one reported a statistically 
significant reduction in drug use, which was driven primarily by a reduction in the 
use of cocaine. (Scherbaum 2005). 

 
Retention  

Three RCTs reported retention at end of treatment. (Fiellin 2013, Ling 2013, Pan 
2015).  One RCT reported retention only at 6 month follow up (Scherbaum 2005).  
Meta-analysis of longest reported follow up demonstrates a non-significant 
difference in retention with CBT as compared to routine care (Figure 19). 

 
Figure 19.  Retention in Treatment with CBT compared to Usual Care 

 
 
Quality of the evidence 

VERY LOW due to imprecision and serious risk of bias  
 
Limitations of the evidence  

Trials were generally small, with unclear allocation concealment and non-blinded.  Raw 
data was not always reported. The assessment of opioid use was very heterogenous, including 
the use self-reported data, and urine assessments at multiple timelines. There was 
heterogenous management of missing urine samples which limited our ability to interpret the 
data.  Some trials used the last observation carried forward (Scherbaum 2005), one trial 
considered all missing tests positive (Pan 2015), while others reported the average proportion 
of opioid negative samples over the number of tests possible (Ling 2013).  Fiellin 2013 reported 
only urines that were collected. In addition, the frequency of urine collection was 
heterogeneous (from more than once per week to 2 times per month), and there was no 
standardization regarding time lines (ie 12, 16, 26, 52, weeks). We excluded trials clearly 
focusing on patients with certain psychiatric co-morbidities, thus these results do not address 
the question of whether CBT is effective in OUD patients with additionally diagnosed co-
morbidities.  
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Bottom Line 
RCT evidence does not suggest significant benefit when comparing CBT interventions to 

usual physician management, which generally involves 15-20-minute visits everyone to two 
weeks.  There is no RCT evidence on mortality or social outcomes, and very limited evidence 
addressing quality of life measures.  Meta-analysis of retention in treatment suggests no 
benefit over usual care.  Opioid use outcomes were too heterogeneous to be meta-analyzed.  
Four out of 5 trials suggested no benefit in opioid use outcomes.  The largest RCT, completed in 
China, which had the most limited form of “standard care” - with monthly lectures only (Pan 
2015), demonstrated a 10% reduction in opioid positive urines at end of treatment. 
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D. Contingency Management 
 
What is the evidence for contingency management (CM) in patients with opioid use disorder 
(OUD) on pharmacotherapy? 
 
Introduction 

Contingency management refers to a type of behavioral therapy based on the principles 
of operant conditioning.  It is most often seen in the context of substance use disorders. This 
type of intervention provides rewards for desired behaviors such as clean drug tests. At times, 
disciplinary measures or withholding of privileges may be taken when undesirable behavior is 
noted.   
 
Overview of the Evidence 
Systematic Reviews 

We identified 5 systematic reviews that addressed the use of contingency management 
(CM) in OUD.  

Amato 2011 is the most frequently cited and is referenced in current Canadian 
guidelines (Bruneau 2018).  Amato 2011 and colleagues identified 18 RCTs of CM (Abbott 1998, 
Bickel 2008, Brooner 2004, Chopra 2009, Epstein 2009, Ghitza 2008, Gross 2006, Iguchi 1997, 
Kosten 2003, Milby 1978, Neufeld 2008, Oliveto 2005, Peirce 2006, Petry 2005, Petry 2007, 
Preston 2000, Silverman 2004, Stitzer 1992) and meta-analyzed 14 (1616 patients) for retention 
in treatment in patients with OUD on pharmacotherapy. (Bickel 2008, Chopra 2009, Ghitza 
2008, Gross 2006, Kosten 2003, Milby 1978, Neufeld 2008, Oliveto 2005, Peirce 2006, Petry 
2005, Petry 2007, Preston 2000, Silverman 2004, Stitzer 1992). No benefit was reported with 
the addition of CM to pharmacotherapy by Amato 2011, with an effect size of 1.02 (95% CI 
0.96-1.08).  Amato 2011, however, did not differentiate between prize/voucher contingencies 
and contingencies that involve medication reduction or loss of medication take home privileges 
as a consequence of non-compliance. Modification of medication dosage (ie decreases) and or 
loss of take-home privileges may be viewed as disciplinary and thus have a negative impact on 
retention. Of the 14 RCTs meta-analyzed by Amato 2011, 9 assessed prize and or voucher 
contingencies at end of treatment (Bickel 2008, Chopra 2009, Gross 2006, Kosten 2003, Oliveto 
2005, Pierce 2006, Petry 2005, Petry 2007, Preston 2000), 4 assessed medication related 
contingencies at end of treatment (Chopra 2009, Gross 2006, Silverman 2004, Stitzer 1992).  
Two of these reported on prize/voucher contingencies and medication contingencies separately 
(Chopra 2009, Gross 2006).  One RCT assessed both types of contingencies which could not be 
separated out (Neufeld 2008). Two others reported only follow up data (Ghitza 2008, Milby 
1978).  Death, quality of life and criminal activity were identified as outcomes of importance by 
Amato 2011; but no results were reported.  

Four other systematic reviews that included CM in opioid use disorder were identified, 
all with slightly different inclusion/exclusion criteria and primary outcomes. Timko 2016 
assessed 55 studies published between 2010 and 2014 for retention in medication-assisted 
treatment with various psychological and or pharmacologic methods among opiate-dependent 
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patients. Four RCTs assessed CM.  All suggested short-term benefit with retention in treatment 
with CM (Chen 2013, Dunn 2013, Hser 2011, Ling 2013,) although data was not pooled. 

Dugosh 2016 assessed various psychosocial interventions for outcomes including 
treatment retention, opioid use, and counselling attendance in opioid use disorder. Of the 27 
studies included, 8 addressed CM. They did not pool results, however, reported a general 
benefit with the use of CM.  One was a prospective observational study (Gerra 2011); the other 
7 were RCTs which were included in our final meta-analysis for retention (Chen 2013, Defulio 
2012, Dunn 2013, Everly 2011, Hser 2011, Kidorf 2013, Ling 2013). 

Davis 2016 included 69 studies assessing the impact of voucher or monetary based CM 
on abstinence in all substance use disorders.  Ten assessed CM in patients on pharmacotherapy 
for opioid use disorder. One looked only at pregnant women (Tuten 2012) and the largest study 
did not report randomization (Wang 2014).  We were unsuccessful in our attempts to contact 
the authors to clarify if randomization had occurred, if end of treatment data was available, or 
mortality data over the five years patients were observed. Thus, we extracted 8 RCTs from this 
systematic review (Chen 2013, Defulio 2012, Dunn 2013, Everly 2011, Hser 2011, Jiang 2012, 
Kidorf 2013, Ling 2013). Davis did not meta-analyze results, however, reported that 43/51 
studies targeting abstinence (84%) reported “significant” treatment effects with CM.  This 
number includes all substance use disorders and is not specific to opioid use disorder.  

Ainscough 2017 assessed 22 studies in regard to contingency management for the use 
of non-prescribed drugs in opiate addiction.  Their primary outcome was longest duration of 
abstinence (LDA) or percentage of negative samples (PNS) for non-prescribed drug use.  
Outcomes were calculated as standard mean differences, and a meta-analysis demonstrated 
that the use of CM resulted in a statistically significant small to medium effect size for PNS and 
LDA respectively - for drugs other than opioids.  There was no difference in reduction of non-
prescribed opioid use.  Eight of the included studies were RCTs that reported on opioid use 
outcomes with retention data that could be included in the meta-analysis. (Chutuape 1999, 
Chutuape 2001, Gross 2006, Kidorf 1996, Ling 2013, Petry 2002, Pierce 2006, Preston 2000) 
 
RCTs 

We identified relevant RCTs to update the Amato 2011 systematic review as it was the 
only review that meta-analyzed data for retention in treatment with CM. Retention is one of 
the most commonly reported outcomes, and observational evidence suggestions that retention 
is associated with decreased opioid use (Hser 2016), decreased hospitalizations and emergency 
visits (Lo-Ciganic 2016), improved social functioning (Piralishvili 2014) and quality of life 
(Mitchell 2015), HIV (Mazhnaya 2018, Mlunde 2016) and HCV outcomes (Norton 2017), and a 
reduction in mortality (Ma 2018, Sordo 2017). In total, we identified 26 RCTs with data on 
retention that could be meta-analyzed (Figure 20).  

We performed a predefined subgroup analysis comparing prize and or voucher 
contingencies to contingencies involving increasing and or decreasing medication privileges and 
doses, we found that prize and or voucher contingencies resulted in a statistically significant 
improvement in retention, whereas medication related contingencies had the opposite effect. 
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Figure 20. Retention in Treatment: Contingency vs No Contingency Management  

 
 
Nineteen RCTs reported end of treatment data for prize/voucher contingencies for 

retention in treatment.  The combined trials demonstrated evidence of benefit with a RR of 
1.15 (95% CI 1.09, 1.21) and a NNT of 11.  Mean treatment was 12 weeks in duration (Figure 
20). Seven RCTs assessed medication related or potentially negative contingencies.  This 
included 2 RCTs that had also assessed prize/voucher contingencies, but had multiple arms 
(Chopra 2009, Gross 2006).   The use of medication as a contingency resulted in loss of 
retention with a RR of 0.86 (95% CI 0.76, 0.99), and a number needed to harm of 11 (Figure 20).  
One RCT did not report outcomes at end of treatment, however, reported follow up data at 20 
weeks (Ghitza 2008). This was included in a meta-analysis with three other RCTs reporting 
follow up data after cessation of the contingency intervention (Figure 21).  Mean follow up was 
30 weeks, at which benefit for retention was no longer statistically significant, RR 1.05 (95% CI 
0.93, 1.18).   
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Figure 21 Retention in Treatment (Studies with Post-Intervention Follow-up): Prize or 
Voucher Contingencies versus No Contingencies 

 
 
There was significant variation with regards to the amount and type of CM offered.   Vouchers 
could be earned and ranged from just over $100 to a couple of thousand dollars over the 
intervention period.  Vouchers could be exchanged for merchandise.  Other trials allowed 
participants to draw for prizes which could include vouchers or other merchandise. Three RCTs 
assessed the benefit of a therapeutic workplace intervention.  This gave patients the 
opportunity to work and earn vouchers in a therapeutic work environment as a reward for 
opioid negative urines. All three RCTs reported benefits in retention in patients who were 
randomized to this as a positive contingency with a number needed to treat of 3 for retention 
at end of treatment (Figure 22). 
 

Figure 22.  Retention in Treatment: Therapeutic Workplace Contingency versus  
No Contingency 

 
 
Another commonly reported outcome was opioid use. Unfortunately, the reporting of 

opioid use outcomes is very heterogenous with no consistent reporting method that allowed 
for pooling with meaningful numbers.  Often, numerous urine outcomes were assessed (i.e. 
with only the statistically significant outcomes highlighted).  There was no consistent trend 
observed for reduction in opioid use with CM. 
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 

2. Social Outcomes: No RCT evidence assessed these outcomes. 
 

3. Quality of Life: No RCT evidence assessed these outcomes. 
4. Opioid Use Outcomes:  
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Opioid Use 
Evidence for reductions in opioid use with CM in patients on OAT is 

heterogeneous and inconsistent.  Ainscough 2017 assessed 22 studies using standard 
mean difference and found a small to moderate effect for reduction in other drugs but 
did not find any effect on opioid use with CM in patients with OUD. 

 
Retention in Treatment 

Meta-analysis of 19 RCTs that utilized positive contingencies such as prizes or 
vouchers demonstrates a statistically significant benefit for retention in treatment with 
RR 1.15 (95% CI 1.09, 1.21) and an NNT of 11 for retention in treatment at end of 
treatment.  Mean treatment time was 12 weeks (Figure 20).  Seven RCTs utilized 
medication as a contingency (with potential for loss of take-home privileges or dose 
modifications with opioid use) and demonstrated a statistically significant harm (loss of 
retention) with a RR 0.86 (95% CI 0.76, 0.99), and NNH of 11 (Figure 20).  In the 
contingency group, 68% were retained at 12 weeks compared to 77% in the no 
contingency arm. Data on long term follow-up (20-52 weeks) was available from 4 
studies with prize/voucher contingencies. Benefit was no longer statistically significant 
at longest reported follow-up following cessation of the intervention (RR 1.05, 95% CI 
0.93, 1.18) (Figure 21).  Contingencies used were heterogenous. Three small trials 
assessed one type of contingency described as the therapeutic workplace.  These trials 
demonstrated consistent benefit with 63% retention in the intervention group and 24% 
in the control group with an NNT of 3 for retention at end of treatment (Figure 22). 

 
Quality of the evidence 
MODERATE due to risk of bias.  
 
Limitations of the evidence 

Studies were frequently small and analyzed multiple outcomes often only reporting 
statistically significant results.  Urine outcomes were reported over 15 different ways. Impact of 
CM on opioid use outcomes was not consistently beneficial, and the data was too 
heterogeneous to be pooled. Primary and secondary outcomes were often not identified.  
Allocation concealment was often not discussed, and patients were generally not blinded to 
their intervention. Studies assessing retention were frequently short and heterogeneous with 
regards to contingencies that were employed.  
 
Bottom Line 

One systematic review has meta-analyzed the impact of CM on retention in treatment in 
patients with OUD on pharmacotherapy and concluded no benefit. (Amato 2011).  We updated 
this review with relevant RCTs identified from subsequent systematic reviews.  We divided 
contingency management into positive contingencies including vouchers and or prizes, and 
those contingencies that included modification of medication dosing (i.e. decrease in dosage 
and or gain or loss of take-home medication privileges).  Our meta-analysis suggests that the 
use of positive contingencies is beneficial for retention treatment with an NNT of 11 and the 
use of medication as a contingency negatively affects retention in treatment with an NNH of 11.  
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Only one systematic review performed a meta-analysis of the benefit of CM on the use of non-
prescribed drugs in OUD.  While they reported a small to moderate effect on other drugs, they 
did not find a difference in non-prescribed opioid use with CM. Opioid use was too 
heterogenous to pool.   

These results suggest that positive reinforcement strategies should be used whenever 
possible.  Decreasing medication doses or revoking take home privileges for non-compliance 
may be counterproductive to patient success and should be avoided unless patient or 
community safety is a concern.  
 
Recommendation 

We recommend against punitive measures involving opioid agonist treatment (i.e. 
reduction in dose or loss of carries), unless safety is a concern. 

• Strong Recommendation; Moderate quality of evidence  
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E. Technology-based Interventions 
 
What is the evidence for technology-based interventions in patients with opioid use disorder? 
 
Introduction   

While limited evidence suggests that psychosocial interventions such as counselling or 
motivational interviewing may have additional benefit over OAT in the management of OUD, 
community physicians may be hesitant to initiate these interventions in their clinic due to time 
constraints and lack of familiarity with the interventions. Referrals can be difficult due to 
concerns regarding patient access (both physical as well as financial) and in some areas, a 
scarcity of qualified providers. Technology based interventions have demonstrated some utility 
in various mental health (Foroushani 2011, Schlegl 2015) and substance use disorders (Riper 
2018, Kiluk 2018), and may help minimize barriers to access (Ruzek 2017). We sought to 
determine if evidence supports the use of technology-based interventions in the management 
of OUD. 
 
Overview of the Evidence 

Two systematic reviews contributed RCT information for technology-based psychosocial 
interventions (Dugosh 2016, Amato 2011). From these, 2 RCTs focusing on technology-based 
interventions were identified (Bickel 2008, Marsch 2014).  

Bickel 2008 assessed a computer-based intervention over 23 weeks in 135 adults with 
OUD receiving maintenance therapy with buprenorphine. Patients were randomized to one of 
three interventions: a community reinforcement approach (CRA) delivered three times a week 
by a therapist in addition to monetary contingency; CRA delivered three times per week 
through a computer in addition to monetary contingency; and standard treatment, which 
involved one 30-minute counselling session per week, without any monetary contingency. CRA 
is a multifactorial psychosocial approach aimed to modify lifestyle in patients with substance 
use disorder. Both therapist-delivered CRA, and computer-delivered CRA produced significantly 
greater weeks of continuous opioid and cocaine abstinence (the predefined primary outcome) 
relative to standard treatment (7.98 and 7.78 versus 4.69 weeks). Based on the percent of 
negative urinalysis for opioid or cocaine, both therapist-delivered CRA, and computer-delivered 
CRA were also similarly effective with more negative urine tests (73%, 70% respectively) and 
better than standard treatment (57%). Treatment retention, Addiction Severity Index (ASI) and 
a patient questionnaire (Helping Alliance Questionnaire) did not significantly differ between any 
group. Of note, the computer-based intervention spent markedly less time in therapy (264 
minutes) as compared to those that met with a therapist (1198 minutes) or received standard 
counselling (647 minutes) – with similar to better outcomes.  
  
Marsch 2014 assessed the effectiveness of computer-based behavioral interventions in a 
community-based methadone maintenance treatment program supporting patients with opioid 
dependence. The web-based psychosocial intervention utilized was the Therapeutic Education 
System (TES), which is theoretically grounded in CRA and Cognitive Behavior Therapy 
approaches to substance use disorders. In total 160 patients (75% male, mean age 41 years) 
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were randomized to standard treatment (60-minute once weekly counselling sessions for four 
weeks, and then twice monthly thereafter) or reduced standard treatment with the computer-
based intervention (30-minute treatments with counselor, 30 minutes with TES once weekly, 
and then twice monthly). The authors did not find a significant difference in the primary 
outcomes of treatment retention (p=0.56), or consecutive weeks of opioid negative urines (22% 
intervention vs 17% for standard treatment, p=0.069) across the two groups.  There was a 
statistically significant increase in percentage of weeks a patient was opioid abstinent for the 
computer-based group (48% vs 37% for standard treatment, p<0.05).  
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 
2. Social Outcomes: No RCT evidence assessed these outcomes. 
 
3. Quality of Life: One RCT found no significant improvements with various scales (Bickel 

2008).  
 

4. Opioid Use Outcomes:  
Opioid Use 

Two RCTs demonstrated small improvements in total or consecutive weeks of 
opioid abstinence with technology based interventions, similar to that seen with in 
person counselling interventions (Bickel 2008, Marsch 2014). There was some 
inconsistency in this outcome as not all outcomes related to opioid urine abstinence 
significantly improved (Marsh 2014). 

 
Retention  

Retention was similar between the groups that received technology-based 
interventions as compared to standard counselling. 

 
Quality of the evidence 
VERY LOW due to risk of bias, and indirectness.  
 
Limitations of the evidence 

Only 2 RCTs compared technology-based interventions to traditional counselling 
interventions.  The RCTs were small, unblinded and had unclear allocation concealment.  Both 
had a high dropout rate. Technology-based interventions is a broad term that could include a 
range of psychosocial interventions, which may have varying benefit in the management of 
OUD.  
 
Bottom Line 

A technology-based intervention based on known psychosocial interventions appeared 
similar to standard counselling interventions for retention, potentially with less resource 
utilization. Limited evidence suggests it may lead to an increase in opioid abstinence outcomes 
compared to standard treatment (Marsch 2014, Bickel 2008).  
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Chapter 8. Residential Treatment  

What is the efficacy of a residential treatment in the management of opioid use disorder 
(OUD)? 
 
Introduction  
 Residential treatment generally refers to a community that patients can live within for a 
short period of time. These communities often offer programs that involve activities such as 
coping skills development or a 12-step recovery program (Schuman-Olivier 2014). With these 
programs, it is believed that patients are less likely to relapse and have a higher rate of 
abstinence for substance use once discharged (Schuman-Olivier 2014).  

There have been positive reports on the effectiveness of residential treatment, 
however, the data comes from national databases or from observational evidence which 
contains many biases. Our review will determine whether high quality evidence is available to 
answer the clinical question.  

 
Deviations from search protocol 

No deviations from search protocol. 
 
Overview of the Evidence 

There were no systematic reviews or randomized control trials that looked at the 
efficacy residential treatment in opioid use disorder.  
 
Bottom Line 
 There is insufficient evidence to create a recommendation for or against the use of 
residential treatment for patients with opioid use disorder. 
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Chapter 9. Management of Comorbidities 
in Patients with OUD  

A.  Acute Pain  
 
What is the best approach to managing acute pain in patients receiving opioid agonist 
therapy (OAT) for opioid use disorder (OUD)? 
 
Introduction:  

The management of acute pain is evolving, particularly given current concerns about 
overuse of prescription opioids, and evidence suggesting that in certain circumstances, acute 
pain is adequately treated with non-opioid medications (Wachholtz 2014). In patients with 
OUD, the issues are complex.  Some suggest that patient with OUD may suffer from pain 
intolerance or heightened pain sensitivity, and clinicians may be wary of increasing opioids in 
patients who have struggled with opioid misuse (Compton 2001). Limited evidence suggests 
that patients with OUD may be at risk of being under treated for their pain (Donroe 2016). We 
searched for evidence to inform the management of acute pain in OUD patients on 
pharmacotherapy with OAT. 
 
Deviations from search protocol:  

No deviations from search protocol. 
 
Overview of the evidence: 

One systematic review and one randomized control trial (RCT) were included following 
our search for systematic reviews and RCTs after the most recent systematic review (Taveros 
2017, Solhi 2016). 

 
One systematic review of pain management strategies for patients on methadone 

maintenance therapy reviewed 7 observational studies with a total of 209 participants, 
including 5 case reports/case series, and 2 retrospective chart reviews (Taveros 2017). Six out of 
seven studies included patients who had either had been diagnosed with cancer or advanced 
illness. None were completed in a primary care setting.  Six out of seven studies analyzed 
variations in dosing and delivery of methadone for pain in patients who were already on 
methadone maintenance therapy for OUD. In the absence of a comparator, studies suggested 
that increasing the dose and frequency of methadone (ie divided every 4–8 hours or by 
continuous intravenous infusion) was beneficial in pain management. There was no clear 
consensus on the optimal approach.  The largest study in this review, a retrospective case-
control chart review of 134 patients, compared morphine doses administered for acute pain 
management between patients on methadone maintenance therapy and those who were not 
(Hines 2008). Median morphine doses for each group were similar and pain outcomes were not 
reported.  Behavioral problems were significantly more common in the MMT group (39% versus 
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5%), and patients in the MMT group tended to be more likely to be discharged against medical 
advice (14% versus 2%).  An RCT would be required to confirm whether these were related to 
under treatment of patients in the MMT group, or other potential confounders. 

 
Only one RCT addressing acute pain management in patients with OUD was identified, 

including 122 opioid dependent patients who presented to an emergency department in Iran 
(Solhi 2016). Patients were randomized to IV morphine or IV meperidine with assessment of 
pain utilizing the visual analogue scale (VAS) at 15, 30 and 60 minutes after drug administration. 

Opioid withdrawal was also measured using the clinical opioid withdrawal scale (COWS). Those 
receiving Morphine had a lower final VAS score when compared to meperidine at both 30 and 
60-minutes (4.1 vs 5.9 at 60 mins, p=<0.001). Additionally, meperidine had a higher severity of 
opioid withdrawal symptoms based on the COWS.  
 
Evidence for Outcome Hierarchy 
1. Mortality or Morbidity:  No RCT Evidence assessed these outcomes.  

 
2. Social Outcomes: No RCT Evidence assessed these outcomes. 

 
3. Quality of Life:  We are unable to make a recommendation regarding these outcomes due 

to a lack of high-quality evidence (ie. No RCT evidence). 
 

4. Opioid Use Outcomes: We are unable to make a recommendation regarding these 
outcomes due to a limitation in the literature.  

 
Quality of the Evidence Overall 
VERY LOW due to indirectness and serious risk of bias. 
 
Limitations of the Evidence 
 Baseline characteristics of included patients (i.e. what percent, if any, were on OAT), as 
well as numerous quality criteria were not reported, placing the paper at high risk of bias. 
 
Bottom Line  

RCT evidence for the management of acute pain in patients on pharmacotherapy for 
OUD is severely lacking.  This lack of evidence may frustrate community clinicians’ efforts to 
manage patients with OUD in a community setting.    
 
Recommendation 

We cannot make a recommendation regarding first line management for acute pain in 
patients on OAT or the benefit of non-opioid therapies, particularly in a primary care setting.  

• No Recommendation; Very Low-Quality Evidence 
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B. Chronic Pain  
 
What is the best approach to treating chronic pain in patients with opioid use disorder (OUD)? 
 
Introduction  

Historically questions have arisen around the appropriateness of opioid therapy for 
patients with treatment resistant chronic pain and an identified opioid use disorder.  
Approaches to this patient population have varied, from attempts to stop opioid prescribing 
altogether, to the utilization of long acting opioids to stabilize the patient and improve pain 
management.  In patients who are on pharmacotherapy for OUD, questions arise regarding the 
management of chronic pain that may not be optimally controlled.  Given recent trials 
suggesting that non-opioids may be superior to opioids in managing chronic pain in patients 
without OUD, we sought to determine optimal management of chronic pain in patients with 
OUD (Krebs 2018). 

 
Deviations from search protocol 

No deviations from search protocol.  
 
Overview of the evidence 

One systematic review including only observational studies was found following our 
initial systematic review search (Morasco 2011). Three randomized control trials (RCTs) were 
included following the RCT search completed after the most recent systematic review (Blondell 
2010, Neumann 2013, Wiest 2015). 

One systematic review of patients with chronic non-cancer pain and OUD identified 38 
relevant studies (Morasco 2011). The authors report they were unable to find any randomized 
trials that examined treatment interventions in patients with chronic pain and OUD.  Of the 38 
studies, 21 studies provided data on the prevalence of substance use disorder in chronic pain 
patients with very broad results (3% to 48%). Fourteen studies looked at demographic and 
predictive factors, which reported mixed, and often contradictory results which speaks to the 
serious limitations of observational data. Nine studies (3 retrospective, 2 prospective, 1 open 
label, 2 pre-post intervention, and 1 case series) assessed the effectiveness of a variety of 
interventions in patients with chronic pain and substance use disorder.  Five studies assessed 
the benefit of multidisciplinary teams, with heterogenous interventions and inclusion criteria, 
with no comparators.  They generally reported benefit of multidisciplinary teams. Two studies 
looked at patients who had initiated methadone. One study involved 4 patients. The other was 
a retrospective chart review of 60 patients started on methadone for chronic pain and opioid 
addiction (Rhodin 2006). This study reported that 42 out of the 60 patients who started 
methadone remained on the treatment. Of those on treatment, 10 patients failed treatment, 4 
due to intractable nausea, 4 due to drug diversion, 1 due to methadone related arrhythmia and 
1 due to inadequate pain control. In regard to pain, 75% of patients who remained in treatment 
reported pain relief as good and 25% reported it as moderate. Five patients were able to return 
to work. The mean methadone dose was 99.5mg (range 10-350mg). Two small studies also 
looked at counselling or CBT and reported improved pain outcomes with the intervention. All of 
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these studies have limited utility due to their study design including selection bias, known and 
unknown confounders, and lack of comparator group.  Overall, they are at very high risk of bias.  

Blondell et al. compared tapering doses of buprenorphine to steady doses in patients 
with chronic pain and OUD (Blondell 2010). All patients had their current opioids replaced with 
buprenorphine. There was no study arm that compared patient’s current opioids to 
buprenorphine substitution.  The authors intended to enroll 60 patients, however study 
enrolment was terminated after 12 patients had been enrolled due to the observation that 
none of the 6 patients randomized to the taper arm were able to complete the 6-month 
protocol. Despite small numbers, the difference was statistically significant (p=0.015) with a 
number needed to treat of 2 for retention with buprenorphine maintenance therapy. Patients 
were offered the opportunity to switch to the steady dose buprenorphine group.  Of the 8 
patients who were still receiving opioid replacement therapy at 6 months, 6 reported 
“improved pain and physical functioning”.  The mean final dose of buprenorphine was 9.8mg 
per day (range 4-16mg) taken in divided doses 2-3 times per day.  As there were no patients 
who completed the intervention of tapering buprenorphine, the study findings were limited. 
However, it may speak to patient preferences and suggest that patients do not prefer 
immediate tapering of buprenorphine following a switch from their opioid therapy. Rather, 
patients may prefer a steady dose of buprenorphine following their move from opioids. 

Neuman et al. looked at opioid dependent patients with a documented co-existing 
chronic pain condition (Neumann 2013). They randomized patients to a regimen of 
buprenorphine-naloxone or methadone tablets.  No study arm compared these interventions to 
the patient’s current opioid therapies (59.3% hydrocodone) or placebo. Of the 170 patients 
screened, 130 patients were deemed eligible for the study, and 75 were lost to follow up before 
the trial began. The remaining 54 patients were assigned to either buprenorphine-naloxone (4-
16mg/1-4mg) or methadone tablets (10-60mg) divided 1-4 times per day. Twenty-six patients 
completed the study, 13 in each treatment group. Patients could switch study groups if they felt 
the group they had been randomized to was inadequate.  Two switched to methadone and 3 to 
buprenorphine-naloxone.  The mean dose of methadone was 29.1 mg and the mean dose of 
buprenorphine-naloxone was 14.9mg/3.7mg.  There was no significant difference in rates of 
treatment retention with methadone versus buprenorphine-naloxone (46.4% vs 50%), 
reduction on self-reported pain on a 10-point scale (0.8 vs 0.7) or functioning scores from 
baseline (1.0 vs 0.7-point improvement on a 10-point scale). No difference in positive urine 
screens for opioids or self-reported opioid use or side effects.  

Wiest et al. studied 51 patients who met the DSM-IV criteria for opioid dependence 
receiving methadone and reporting non-neuropathic chronic pain with a severity of at least 4 
out of 10 (Wiest 2015). Patients were randomized to methadone plus 8 sessions of 50-minute 
Swedish massages provided once weekly or methadone treatment as usual over 12 weeks. 
Swedish massages have been cited to be the most commonly form of massage used with 
minimal side effects reported (Rhodin 2006, Rapaport 2012). Multiple pain outcomes were 
assessed at 4,8 and 12 weeks. Pain outcomes were not statistically significantly improved at 4 
and 8 weeks. At 12 weeks, pain levels were similar in both groups (5.2 vs 5.2 out of 10). No 
other significant differences with hospital anxiety and depression scale, a global impression of 
change or adverse effects were reported at 12 weeks. 
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Evidence for Outcome Hierarchy 
1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 
2. Social Outcomes: No RCT evidence assessed these outcomes. 
 
3. Quality of Life:  

a. Pain: Three RCTs report on pain outcomes.  Blondell et al. reported that patients 
maintaining a steady dose of buprenorphine reported improved pain and 
physical functioning versus tapering buprenorphine, however numbers were not 
reported, and they were not directly compared to the taper group as no patients 
were able to complete the taper protocol.  Neumann et al. reported no 
difference in pain outcomes between those patients initiated on BUP/NLX and 
those on methadone.  Wisest et al. found no significant improvement in patients 
randomized to Swedish massage over usual care.   

 
b. Global Impression of Change and Hospital Anxiety/Depression Scale: One RCT 

reported no difference in these outcomes with Swedish massage versus standard 
care. (Wiest) 

 
4. Opioid Use Outcomes:  

a. Retention in Treatment or Illicit Drug Use: Two studies reported on retention in 
treatment.  Blondell et al. reported an NNT of 2 for retention in treatment with 
buprenorphine therapy over opioid taper.  Neuman et al. reported no difference 
in retention with methadone versus buprenorphine.  

 
Quality of the evidence 
VERY LOW, due to serious risk of bias and imprecision. 
 
Limitations of the evidence 

Overall limitations in evidence include a small sample size, lack of blinding, unclear 
randomization and allocation concealment (Blondell 2010, Neumann 2013, Wiest 2015). 
Additionally, there was a high loss to follow up in two studies (Blondell 2010, Neumann 2013).  
These limitations can influence the study findings and limit our interpretation of the evidence. 
 
Bottom Line:  

One small RCT at high risk of bias suggests patient retention is superior if patients are 
enrolled in buprenorphine maintenance therapy over buprenorphine tapering. Limited 
evidence suggests there is no difference in pain outcomes or retention in treatment between 
buprenorphine-naloxone and methadone treatment. Regarding non-pharmaceutical 
interventions, one RCT showed no significant benefit in pain or other outcomes with weekly 
Swedish massage at 12 weeks. Observational evidence suggests multidisciplinary teams, 
methadone and psychosocial interventions may be beneficial, however, this data is at high risk 
of bias, and could be considered hypothesis generating only.  
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Adequately powered randomized controlled trials are needed to examine the 
effectiveness of pharmacologic (including non-opioid) and non-pharmacologic interventions to 
treat chronic pain in patients with opioid use disorder.  
 
Recommendation 
We cannot make a recommendation with regards to the management of chronic pain for 
patients on OAT for OUD. 

• No recommendation; Limited RCT Evidence  
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C. ADHD  
 

How do we treat adult patients with opioid use disorder (OUD) and concurrent Attention 
Deficit Hyperactivity Disorder (ADHD)? 
 
Introduction: 
 Management of Attention Deficit Hyperactivity Disorder (ADHD) often requires 
medications that may have a high potential for abuse (Kaye 2012). Therefore, clinicians may be 
faced with a situation where a diagnosis of ADHD has been made, but the best evidence for 
management of this condition in the setting of OUD is unclear. In order to better inform 
primary care practitioners, we chose to review the available evidence on the treatment of adult 
ADHD in patients with opioid use disorder (OUD). 
 
Deviations from search protocol:  

No deviations were made to the protocol. 
 
Overview of the evidence:  

No systematic reviews and one randomized control trial (RCT) were included following 
the search methodology outlined (Levin 2006). 

Levin et al. performed a double blind, double dummy, placebo controlled RCT of 98 
patients with opiate dependence and ADHD.  Patients were recruited from mostly methadone 
community clinics (Levin 2006). Patients were required to have ongoing methadone treatment 
for at least 6 months from date of recruitment. These patients were randomized to one of three 
arms: sustained release methylphenidate up to 80mg per day, sustained release bupropion up 
to 400mg per day or placebo. The study wanted to explore whether treatment of ADHD could 
lead to reductions in illicit drug use, specifically cocaine. Patients began with an ADHD rating 
scale (AARS) mean baseline of 33.6 which does meet the cut off (> 23) for possible adult-like 
ADHD symptoms. All three intervention groups had a large proportion of patients who achieved 
least a 30% improvement on the AARS with no significant differences between them 
[methylphenidate (49%), bupropion (34%) and placebo (49%)]. A similar finding was seen again 
with the proportion of patients achieving a less than 3 rating on the Clinical Global 
Improvement (CGI) scale for ADHD symptoms as no significant differences were seen between 
groups (p=0.19). In regard to drug abuse, the proportion of weeks that patients used any illicit 
drugs or cocaine were no different between the three groups (p=0.46 and p=0.84 respectively). 
Safety was measured using a 3-point scale for side effects, however, no differences were noted.  

This one study outlines that there does not seem to be a significant difference in 
treatment outcomes for ADHD (AARS or CGI) between methylphenidate, bupropion or placebo. 
This contrasts current literature that has found methylphenidate and bupropion efficacious 
with reducing symptoms of ADHD in adults (Epstein 2014, Verbeeck 2017). Additionally, drug 
abuse does not seem to change based on the intervention given. Authors reported that patients 
did not feel a euphoria or “high” in the medication groups and the staff did not detect diversion 
of the medications.  
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Evidence for Outcome Hierarchy 
1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 

 
2. Social Outcomes: No RCT evidence assessed these outcomes. 

 
3. Quality of Life:  

a. Achieving a 30% Improvement on the AARS: One RCT found that treatment 
of ADHD with methylphenidate (34%), bupropion (49%) or placebo (46%) 
lead to no significant differences in this outcome. (p=0.48) 

 
b. Achieving a <2 on the Clinical Global Improvement (CGI) scale for ADHD 

symptoms: One RCT found that treatment of ADHD with methylphenidate 
(19%), bupropion (30%) or placebo (39%) lead to no statistically significant 
differences between the groups in this outcome. (p=0.19) 

 
4. Opioid Use Outcomes:  

a. Illicit Drug Use: One RCT found that the treatment of ADHD did not change 
the frequency of cocaine use or another illicit drug use. No outcome specific 
to opioid use. 

 
Quality of the evidence 
MODERATE, due to imprecision. 
 
Limitations of the evidence  
 A limitation that may have impacted the results was the cocaine use found within the 
study. Results found that only 11-14% of patients in each arm had 2 or more weeks abstinent 
from cocaine use. Due to cocaine being a stimulant, it may have impacted the measurement of 
AARS in each of the three arms. 
 
Bottom Line 

One RCT found that treatment of ADHD was not statistically significantly different with 
achieving at least a 30% improvement in AARS between methylphenidate (49%), bupropion 
(34%) or placebo (49%). Additionally, no difference was seen between groups with achieving a  
<3 on the CGI for ADHD symptoms (p=0.19). No concerns of diversion were reported, however, 
the high use of cocaine in all three groups may have impact the results reported in this study. 
Currently, there is limited evidence on this topic and it does not provide us enough information 
to guide clinicians on a first line agent for ADHD treatment in patients with OUD. 
 
Recommendation 

We cannot make a recommendation with regards to the management of ADHD in the 
context of patients on OAT for OUD. 

• No Recommendation, Limited RCT Evidence 
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D. Anxiety 
 
What is the best approach in managing anxiety in patients with opioid use disorder (OUD)? 
 
Introduction 

Anxiety may be present in over half of adults diagnosed with OUD (Conway 2006). Co-
morbid disorders such as anxiety have been associated with poorer outcomes and early 
discontinuation of treatment for OUD (Carpentier 2009). Optimizing treatment of these 
disorders may improve outcomes in patients with OUD.  
 
Deviations from search protocol 

There were no modifications from the original protocol. 
 
Overview of the Evidence 

We identified 2 systematic reviews with potential relevance (Ding 2016, Hassan 2017).  
One SR searched specifically for RCTs on the effects of concurrent prescription of 
benzodiazepines for people undergoing opioid maintenance treatment (Ding 2016).  They 
reported they were unable to locate any RCTs addressing this question.  

In the other SR, we identified one RCT in that assessed the benefit of pharmacology in 
patients presenting with anxiety (Hassan 2017, McRae 2004).  Thirty-six patients who had been 
in methadone maintenance treatment for at least 4 weeks were randomized to buspirone or 
placebo. At the end of 12 weeks, there was no significant treatment effect as compared with 
placebo on Hamilton Anxiety Scale (p=0.47) or Beck Anxiety Inventory scores (p=0.28).   There 
was also no significant difference in time to substance use between the groups.  Other included 
studies focused primarily on depression or were not RCT design. 
 
Evidence for Outcome Hierarchy 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
 
2. Social Outcomes: No RCT evidence assessed these outcomes. 
 
3. Quality of Life: One RCT assessed the Hamilton Anxiety Scale as well as the Beck Anxiety 

Inventory and found no difference in treatment at 12 weeks with buspirone over 
placebo (McRae 2004). 
 

4. Opioid Use Outcomes: One RCT assessed weekly drug screens which showed no 
difference in time to substance use with buspirone over placebo (McRae 2004). 

 
Quality of the evidence 
VERY LOW due to indirectness, imprecision, and risk of bias. 
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Limitations of the evidence 
We were able to identify only one RCT specifically addressing treatment for anxiety in patients 
on OAT. This trial was small with a high dropout rate and illicit substance abuse was still present 
for individuals, both factors could have affected the results seen. 
 
Bottom Line 
One small trial demonstrates no benefit with buspirone over placebo.  Data overall is very 
limited and further research is needed. 
 
Recommendation 
We cannot make a recommendation for the management of anxiety in patients on OAT for 
OUD. 

• No recommendation; Limited RCT evidence 
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E. Insomnia 
 
How do you manage insomnia in patients with opioid use disorder (OUD)? 
 
Introduction  
 Insomnia is a common presentation in primary care. It may be even more common in 
patients with opioid use disorder with one report suggesting 84% of patients taking methadone 
reported sleep related problems (Stein 2004). Management of insomnia may involve the use of 
sedative –hypnotics including benzodiazepines. Observational data suggests a six times 
increased risk of opioid overdose death when sedative-hypnotics are combined with opioids 
(Garg 2017). In patients on OAT for OUD, this risk is roughly two times lower, although still 
present (Abrahamsson 2017). This increased risk of harm makes management of this condition 
more complex for the primary care practitioner.  

Our literature review will focus on the evidence of the management options for patients 
on OAT for opioid use disorder with the comorbid condition of insomnia.  
 
Deviations from search protocol  

No deviations were made from the search protocol.  
 
Overview of the evidence  
 One double blind, randomized control trial (RCT) was included following our search 
(Stein 2012). This study looked at trazodone when used for insomnia in patients on methadone 
maintenance treatment. Patients (n=137) who had clinically significant insomnia (Pittsburgh 
Sleep Quality Index (PSQI) >6) and planned to take methadone for at least six months were 
randomized to trazodone 50mg nightly or placebo. The PSQI consists of 24 questions which 
include sleep related measurements and daytime dysfunction. The study was 42 weeks in 
duration with sleep outcomes consisting of various objective and subjective sleep measures.  
 Results reported no significant differences between the PSQI at the 6-month follow up 
(8.4 versus 9.2, p=0.55), average sleep onset latency (36.6 versus 38.5 minutes, p=0.53) and 
average total sleep time (406 versus 389 minutes, p=0.72). Most other sleep related 
measurements reported in the study were not statistically significant. Regarding adverse 
effects, a higher incidence of increased thirst or dry mouth was found with trazodone (44%) 
versus placebo (24%) at the 3-month follow up (p=0.02). No other side effects were significant 
between the two interventions.  
 The findings of this study suggest that trazodone did not have a significant benefit over 
placebo for the management of insomnia in patients taking methadone maintenance therapy. A 
significant limitation is that this is one RCT and the results have not been replicated. Additional 
research is required in this area in order to help guide clinicians manage insomnia in this 
population. 
 
Evidence for Outcome Hierarchy: 

1. Mortality or Morbidity: No RCT evidence assessed these outcomes. 
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2. Social Outcomes: No RCT evidence assessed these outcomes. 
 

3. Quality of Life:  
a. Sleep outcomes (PSQI, Average sleep time and average sleep onset 

latency): Evidence did not find benefit of these outcomes with trazodone 
when compared to placebo. 

 
4. Opioid Use Outcomes: No RCT evidence assessed these outcomes. 

 
Quality of the Evidence 
MODERATE due to publication bias. 
 
Limitations of the evidence:  

As this is the only study published in the area, there is possible publication bias. 
Additionally, both groups benefited with the intervention which may suggest this condition is 
largely susceptible to a placebo effect. 
 
Bottom Line:  

In patients who are currently on methadone therapy and have co-existing insomnia, 
trazodone does not improve clinically relevant sleep outcomes when compared to placebo. A 
lack of evidence for other therapy options does not allow for determination of an optimal 
approach to management of insomnia for this patient population. More research is needed at 
this time. 
 
Recommendation:  

Due to a lack of evidence, we are unable to make a recommendation on how to manage 
insomnia in patients with OUD.  

• No recommendation; Limited RCT evidence 
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Appendix 1.  Sustained Release Oral Morphine for Treatment of 
Opioid Use Disorder 

 
How effective is slow release oral morphine in managing Opioid Use Disorder for 

patients not currently receiving methadone or buprenorphine/naloxone? 
 
Bottom Line 

Based on 1 small, randomized, controlled trial in people using heroin, there was no 
difference between oral morphine and methadone in ongoing drug use or retention in 
treatment after 14 weeks. High doses of sustained release oral morphine may be required (ie. 
680mg/day).  
 
Evidence 

One double-blind, double-dummy, randomized, cross-over trial compared methadone 
to sustained release oral morphine (SROM) in 64 heroin users (mean age 28, 12% female) for 14 
weeks.1  

• Doses started at 200mg once/day SROM and 40mg/day PO methadone titrated 
to mean of 680mg once/day and 85mg/day, respectively, over 1 week. 

• No wash-out period between drugs. 

• Retention in treatment: no difference (84-100% SROM versus 91-96% 
methadone) 

• Ongoing drug use:  
▪ Urinalysis: favoured methadone, but not reliable due to use of SROM  
▪ Fresh needle marks: 10% SROM versus 19% methadone 

• No meaningful difference in withdrawal score.   

• Heroin cravings: no consistent differences.  

• Overall adverse effects (examples toothache, headache, GI): 82% morphine 
versus 76% methadone, significance not reported.  

▪ No serious adverse effects reported. 
 
Context 

• Other systematic reviews and RCTs of SROM were in patients already stabilized on 
methadone maintenance therapy.2,3 

• No RCTs of SROM in patients with non-heroin opioid addictions. 

• Guidelines suggest SROM only be used after buprenorphine-naloxone and methadone 
have been exhausted.4 
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Appendix 2.  The Efficacy of Opioid Agonist Therapy Without Wrap-Around Supports 
 
Clinical Question: What is the efficacy of Opioid Agonist Therapy (OAT) in the absence of 
psychosocial or other supports for managing Opioid Use Disorder (OUD)? 
 
Bottom Line: 
For every 3 patients given OAT alone without psychosocial supports, an additional 1 will remain 
in treatment after about 12-16 weeks compared to no treatment at all. The lack of access to a 
formal treatment program should not preclude the use of OAT in patients with OUD. 
 
Evidence: 
Six randomized, controlled trials compared use of OAT without any wrap-around supports to 
remaining on a waitlist without any treatment.  Patients were typically heroin users in their late 
30’s.  Result statistically significant unless indicated. 

1) 50 patients with heroin dependence, randomized to take home weekly buprenorphine 
vs no intervention (remaining on waitlist for treatment for 12 weeks.1 

a. Retention at end of treatment: 88% buprenorphine versus 72%. 
b. No statistical difference in opioid positive urines: 50% buprenorphine versus 

75%. 
 

2) 106 patients with heroin dependence.  Double-blind, placebo-controlled. After 12 
weeks:2  

a. Retention at end of treatment: 29% buprenorphine versus 2% placebo. 
b. Wellbeing: 1.5 points better on 10-point scale than placebo. 
c. “Life satisfaction”: no difference 
d. Heroin use: 2.7 points lower with buprenorphine on 10-point scale. 
e. Serious adverse events not reported and urine drug screens not performed. 

 
3) 312 patients with heroin dependence.  Randomized to interim methadone with only 

emergency counselling or remaining on a waitlist for treatment.  Mean age 41. After 4 
months:3  

a. 76% entered comprehensive treatment versus 21% waitlist (retention). 
b. Less drug use example: opioid positive urine at end of study: 57% interim vs 79% 

control. 
c. 18 serious AE overall but not study related.   

i. Interim: 14 hospitalizations, 1 death by MVA.  Waitlist: 2 hospitalizations 
and 1 death (sickle cell crisis).  Possibly because absence noticed by clinic 
in interim arm, therefore number appears higher. 

d. Adverse events not otherwise reported. 
 

4) 50 patients randomize to buprenorphine or waitlist.  After 12 weeks:4 
a. percent of urine samples negative for illicit opioids: 68% versus 0  
b. Proportion of patients with negative urine samples: not reported. 
c. Retention not reported 
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5) 301 patients randomized to methadone or waitlist.  After 1 month:5 

a. Urine drug screen positive for heroin: 29% versus 60% control  
b. Retention not reported.  
c. Mortality: 0/149 methadone, 2/152 control (not statistically significant) 

 
6) 382 incarcerated patients given methadone or waitlist. After 4 months:6 

a. Hair samples positive for opioids: 27% versus 42% control, p=0.05 
 

Figure 23.  Treatment Retention of OAT versus Waitlist at 12-16 weeks 

 
 
Context: 
-These studies originated when treatment programs experienced significant waitlists. The 
authors wanted to determine if just providing OAT without the other aspects of care would be 
beneficial compared to remaining on a waitlist.  
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Appendix 3.  Search Strategy 
 
Systematic Review Search Base for All Clinical Questions  
1. meta-analysis.pt.  
2. (meta-anal$ or metaanal$).mp.  
3. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 overview$)).mp.  
4. ((systematic$ adj3 review$) or (systematic adj3 overview$)).mp.  
5. ((methodologic adj3 review$1) or (methodologic adj3 overview$)).mp.  
6. (integrat$ adj5 research).mp.  
7. (quantitativ$ adj3 synthes$).mp.  
8. or/1-7  
9. review.pt. or (review$ or overview$).mp.  
10. (medline or medlars or pubmed or index medicus or embase or cochrane).mp.  
11. (scisearch or web of science or psycinfo or psychinfo or cinahl or cinhal).mp.  
12. (excerpta medica or psychlit or psyclit or current contents or science citation index or 
sciences citation index or scopus).mp.  
13. (hand search$ or manual search$).mp.  
14. ((electronic adj3 database$) or (bibliographic adj3 database$) or periodical index$).mp.  
15. (pooling or pooled or mantel haenszel).mp.  
16. (peto or der simonian or dersimonian or fixed effect$).mp.  
17. ((combine$ or combining) adj5 (data or trial or trials or studies or study or result or 
results)).mp.  
18. or/10-17  
19. 9 and 18  
20. 8 or 19  
21. (hta$ or health technology assessment$ or biomedical technology assessment$).mp.  
22. technology assessment, biomedical/ or biomedical technology assessment/  
23. 21 or 22  
24. 20 or 23  
 
Randomized Control Trial Search Base for All Clinical Questions  
25. randomized controlled trial.pt.  
26. clinical trial.pt.  
27. randomi?ed.ti,ab.  
28. placebo.ti,ab.  
29. dt.fs.  
30. randomly.ti,ab.  
31. trial.ti,ab.  
32. groups.ti,ab.  
33. or/25-32  
34. animals/  
35. humans/  
36. 34 not (34 and 35)  
37. 33 not 36 
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Terminology Used for Each Clinical Question 
 
Systematic Review #1: Support Services: Primary Care 
39. "primary care".mp. or exp Primary Health Care/  
40. "family physician".mp. or exp Physicians, Family/  
41. "primary care physician".mp. or exp Physicians, Primary Care/  
42. exp General Practitioners/ or exp Family Practice/ or "GP".mp.  
43. ((family or community or practice*) adj2 (medic* or doctor* or physician* or health* or 
nurs*)).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept word, rare disease supplementary 
concept word, unique identifier, synonyms]  
44. ("primary care" adj2 (management or treatment or setting or center or centre)).mp. 
[mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept word, rare disease supplementary concept 
word, unique identifier, synonyms]  
45. (practic* adj (family or general)).mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, keyword heading word, protocol supplementary concept word, 
rare disease supplementary concept word, unique identifier, synonyms]  
46. 39 or 40 or 41 or 42 or 43 or 44 or 45  
47. exp ANALGESICS, OPIOID/ or opioid*.mp.  
48. 38 and 46 and 47  
49. 37 and 46 and 47  
50. 13 and 46 and 47  
51. opiate.mp.  
52. 37 and 46 and 51  
53. 13 and 46 and 51  
54. 52 not 49 
 
Systematic Review #2: Diagnosis 
39. diagnose.mp. or exp Diagnosis/  
40. exp DIAGNOSTIC TESTS, ROUTINE/ or diagnostic.mp.  
41. diagnos*.mp.  
42. 39 or 40 or 41  
43. exp ANALGESICS, OPIOID/ or opioid*.mp.  
44. 38 and 42 and 43  
45. 37 and 42 and 43  
46. 13 and 42 and 43  
47. opiate*.mp.  
48. 37 and 42 and 47  
49. 48 not 45 
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Systematic Review #3: Screening 
38. ("opioid use disorder*" or "opiate use disorder*").mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
39. ("OUD" or "opioid-related disorder").mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
40. exp Opioid-Related Disorders/ or "opiate use disorder".mp.  
41. ("opioid addict*" or "opiate addict*").mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
42. ("opioid abuse" or "opiate abuse").mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, keyword heading word, protocol supplementary concept word, 
rare disease supplementary concept word, unique identifier, synonyms]  
43. ("problematic opioid use" or "problematic opiate use").mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
44. ("opioid dependence" or "opiate dependence").mp. [mp=title, abstract, original title, name 
of substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
45. opioid* misuse.mp.  
46. 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45  
47. screen*.mp.  
48. monitor*.mp.  
49. detect*.mp.  
50. exp Algorithms/ or algorith*.mp.  
51. measurement tool.mp.  
52. exp Risk Assessment/ or risk assess*.mp.  
53. 47 or 48 or 49 or 50 or 51 or 52  
54. 37 and 46 and 53  
55. 24 and 46 and 53  
56. 54 or 55 
 
Systematic Review #4: Pharmacological Treatment: Buprenorphine 
39. exp ANALGESICS, OPIOID/ or opioid*.mp.  
40. opiate*.mp.  
41. 39 or 40  
42. buprenorphine.ti. or buprenorphine.ab. /freq=2  
43. exp BUPRENORPHINE/  
44. 42 or 43  
45. 13 and 41 and 44 
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Systematic Review #5: Pharmacological Treatment: Buprenorphine-naloxone 
39. suboxone.mp. or exp Buprenorphine, Naloxone Drug Combination/  
40. exp ANALGESICS, OPIOID/ or opioid*.mp.  
41. opiate.mp.  
42. 40 or 41  
43. (buprenorphine and naloxone).mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, floating sub-heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
44. 39 or 43  
45. 13 and 42 and 44 
 
Systematic Review #6: Pharmacological Treatment: Methadone 
39. exp METHADONE/  
40. methado*.mp.  
41. 39 or 40  
42. exp ANALGESICS, OPIOID/ or opioid*.mp.  
43. opiate.mp.  
44. 42 or 43  
45. 13 and 41 and 44 
 
Systematic Review #7: Pharmacological Treatment: Naltrexone 
39. naltrexone.mp. or exp NALTREXONE/  
40. exp ANALGESICS, OPIOID/ or OPIOID*.mp.  
41. opiate.mp.  
42. 40 or 41  
43. 13 and 39 and 42 
 
Clinical Question #8: Pharmacological Treatment: Cannabinoids 
39. (opiate or opioid).ti. or (opiate or opioid).ab. /freq=2  
40. exp Analgesics, Opioid/  
41. 39 or 40  
42. ("medical cannabinoid" or marijuana or cannabi*).ti. or ("medical cannabinoid" or 
marijuana or cannabi*).ab. /freq=2  
43. exp Medical Marijuana/ or exp Cannabis/ or exp Cannabinoids/ or exp Cannabidiol/ or exp 
Dronabinol/  
44. 42 or 43  
45. 13 and 41 and 44 
 
Systematic Review #9: Aberrant Behaviors: Witnessed Ingestion 
39. (supervis* adj2 (ingestion or administration or dosing)).mp. [mp=title, abstract, original 
title, name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
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40. (observ* adj2 (ingestion or administration or dosing)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
41. (witness* adj2 (ingestion or administration or dosing)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
42. "daily witnessed ingestion".mp.  
43. "daily witnessed".mp.  
44. DWI.mp.  
45. 39 or 40 or 41 or 42 or 43 or 44  
46. exp ANALGESICS, OPIOID/ or opioid*.mp.  
47. 38 and 45 and 46  
48. 37 and 45 and 46  
49. 13 and 45 and 46  
50. opiate.mp.  
51. 37 and 45 and 50  
52. 13 and 45 and 50  
53. 51 not 48 
 
Systematic Review #10: Aberrant Behaviors: Carries 
39. "take home dose".mp.  
40. (carr* adj2 dose*).mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, keyword heading word, protocol supplementary concept word, rare disease 
supplementary concept word, unique identifier, synonyms]  
41. carries.mp.  
42. 39 or 40 or 41  
43. exp ANALGESICS, OPIOID/ or opioid*.mp.  
44. 38 and 42 and 43  
45. 37 and 42 and 43  
46. 13 and 42 and 43  
47. opiate*.mp.  
48. 37 and 42 and 47  
49. 48 not 45  
50. Carr*.mp.  
51. 43 or 47  
52. 39 or 40 or 41 or 50  
53. 37 and 51 and 52  
54. 13 and 51 and 52  
55. 53 not 45 
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Systematic Review #11: Aberrant Behaviors: Urine Drug Testing 
38. (urine adj3 (screen* or test* or monitor*)).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
39. UDT.mp. or exp Urinalysis/  
40. urine toxic*.mp.  
41. "urine collection".mp. or exp Urine Specimen Collection/  
42. "routine urine".mp.  
43. urinanalysis.mp.  
44. (urine adj2 (sample or specimen)).mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, keyword heading word, protocol supplementary concept word, 
rare disease supplementary concept word, unique identifier, synonyms]  
45. 38 or 39 or 40 or 41 or 42 or 43 or 44  
46. opioid.mp. or exp Analgesics, Opioid/  
47. 24 and 45 and 46  
48. 37 and 45 and 46  
49. 47 or 48  
50. opiate.mp.  
51. 37 and 45 and 50  
52. 24 and 45 and 50  
 
Systematic Review #12: Aberrant Behaviors: Treatment agreements 
39. (treatment adj2 (contract or agreement)).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, floating sub-heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms]  
40. ((opiate or opioid) adj2 (contract or agreement)).mp. [mp=title, abstract, original title, name 
of substance word, subject heading word, floating sub-heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms]  
41. (patient adj2 (contract or agreement)).mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, floating sub-heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms]  
42. (pain adj2 (contract or agreement)).mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, floating sub-heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
43. exp Contracts/  
44. 39 or 40 or 41 or 42 or 43  
45. exp ANALGESICS, OPIOID/ or opioid*.mp.  
46. opiate*.mp.  
47. 45 or 46  
48. 13 and 44 and 47 
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Systematic Review #13: Tapering 
38. (opioid or opiate).mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, keyword heading word, protocol supplementary concept word, rare disease 
supplementary concept word, unique identifier, synonyms]  
39. taper*.mp.  
40. dose reduction.mp.  
41. 39 or 40  
42. 37 and 38 and 41  
43. 24 and 38 and 41  
44. 42 or 43 
 
Clinical Question #14: Support Services: Psychosocial 
opioid.mp. or exp Analgesics, Opioid/  
39. (psychotherapy or psychosocial).mp. [mp=title, abstract, original title, name of substance 
word, subject heading word, keyword heading word, protocol supplementary concept word, 
rare disease supplementary concept word, unique identifier, synonyms]  
40. motivational interviewing.mp. or exp Motivational Interviewing/  
41. psychotherapeutic techniques.mp.  
42. Psychology, applied.mp. or exp Psychology, Applied/  
43. exp PSYCHOTHERAPY/ or exp PSYCHOTHERAPY, GROUP/ or exp PSYCHOTHERAPY, BRIEF/  
44. exp Community Mental Health Services/ or community mental health.mp.  
45. psychosocial rehabilitation.mp. or exp Psychiatric Rehabilitation/  
46. psychotherapeutic processes.mp. or exp Psychotherapeutic Processes/  
47. self-help groups.mp. or exp Self-Help Groups/  
48. (coping adj2 skill).mp. [mp=title, abstract, original title, name of substance word, subject 
heading word, keyword heading word, protocol supplementary concept word, rare disease 
supplementary concept word, unique identifier, synonyms]  
49. (behavi* adj2 therap*).mp. [mp=title, abstract, original title, name of substance word, 
subject heading word, keyword heading word, protocol supplementary concept word, rare 
disease supplementary concept word, unique identifier, synonyms]  
50. 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49  
51. 37 and 38 and 50  
52. 24 and 38 and 50  
53. 51 or 52  
54. opiate.mp.  
55. 37 and 50 and 54  
56. 24 and 50 and 54  
57. 56 not 52 
 
Systematic Review #15: Support Services: Residential 
38. opioid.mp. or exp Analgesics, Opioid/  
39. inpatient.mp. or exp Inpatients/  
40. outpatient.mp. or exp Outpatients/  
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41. (detox* or hospital* or "residential home").mp. [mp=title, abstract, original title, name of 
substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
42. (facilit* adj2 (residential or detox* or addict*)).mp. [mp=title, abstract, original title, name 
of substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
43. (clinic adj2 outpatient).mp. [mp=title, abstract, original title, name of substance word, 
subject heading word, keyword heading word, protocol supplementary concept word, rare 
disease supplementary concept word, unique identifier, synonyms]  
44. (centre* adj2 ("secondary care" or "tertiary care" or treatment or "substance abuse")).mp. 
[mp=title, abstract, original title, name of substance word, subject heading word, keyword 
heading word, protocol supplementary concept word, rare disease supplementary concept 
word, unique identifier, synonyms]  
45. (referral and consultation).mp. [mp=title, abstract, original title, name of substance word, 
subject heading word, keyword heading word, protocol supplementary concept word, rare 
disease supplementary concept word, unique identifier, synonyms]  
46. "treatment setting".mp.  
47. (community adj2 ("health centres" or "mental health centres")).mp. [mp=title, abstract, 
original title, name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
48. exp Therapeutic Community/ or exp Residential Treatment/ or exp Substance Abuse 
Treatment Centers/ or residential therapeutic communities.mp.  
49. 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48  
50. 37 and 38 and 49  
51. 24 and 38 and 49  
52. 50 or 51  
53. opiate.mp.  
54. 37 and 49 and 53  
55. 24 and 49 and 53  
56. 55 not 51  
 
Systematic Review #16: Comorbidities: Acute Pain 
39. exp ANALGESICS, OPIOID/ or opioid*.mp.  
40. opiate*.mp.  
41. 39 or 40  
42. "acute pain".ti. or "acute pain".ab. /freq=2  
43. exp Acute Pain/  
44. 42 or 43  
45. 13 and 41 and 44 
 
Systematic Review #17: Comorbidities: Chronic Pain 
39. exp Pain Management/ or chronic pain.mp. or exp Chronic Pain/  
40. osteoarthritis.mp. or exp OSTEOARTHRITIS/  
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41. neuropathic pain.mp. or exp Neuralgia/  
42. lower back pain.mp. or exp Low Back Pain/  
43. exp ANALGESICS, OPIOID/ or opioid*.mp.  
44. opiate*.mp.  
45. chronic pain.ti. or chronic pain.ab. /freq=2  
46. 43 or 44  
47. 13 and 45 and 46 
 
Systematic Review #18: Comorbidities: ADHD 
39. exp Attention Deficit Disorder with Hyperactivity/  
40. ("attention deficit disorder with hyperactivity" adj2 (treatment or management or 
care)).mp. [mp=title, abstract, original title, name of substance word, subject heading word, 
keyword heading word, protocol supplementary concept word, rare disease supplementary 
concept word, unique identifier, synonyms]  
41. ("attention deficit disorder" adj2 (treatment or management or care)).mp. [mp=title, 
abstract, original title, name of substance word, subject heading word, keyword heading word, 
protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms]  
42. ("add" adj2 (treatment or management or care)).mp. [mp=title, abstract, original title, name 
of substance word, subject heading word, keyword heading word, protocol supplementary 
concept word, rare disease supplementary concept word, unique identifier, synonyms]  
43. ("adhd" adj2 (treatment or management or care)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
44. adhd.mp.  
45. 39 or 40 or 41 or 42 or 43 or 44  
46. opioid.mp. or exp Analgesics, Opioid/  
47. opiate.mp.  
48. 46 or 47  
49. 38 and 45 and 48  
50. 13 and 45 and 48  
51. 49 or 50 
 
Systematic Review #19: Comorbidities: Anxiety 
opioid.mp. or exp Analgesics, Opioid/  
39. opiate.mp. or exp Opiate Alkaloids/  
40. 38 or 39  
41. exp ANXIETY/ or anxiety.mp. or exp ANXIETY DISORDERS/  
42. panic disorder.mp. or exp Anxiety Disorders/ or exp Panic Disorder/  
43. 41 or 42  
44. 37 and 40 and 43  
45. 24 and 40 and 43  
46. meta-analysis.pt.  
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47. (meta-anal$ or metaanal$).mp.  
48. ((quantitativ$ adj3 review$1) or (quantitativ$ adj3 overview$)).mp.  
49. ((systematic$ adj3 review$) or (systematic adj3 overview$)).mp.  
50. ((methodologic adj3 review$1) or (methodologic adj3 overview$)).mp.  
51. (integrat$ adj5 research).mp.  
52. (quantitativ$ adj3 synthes$).mp.  
53. or/46-52  
54. review.pt. or (review$ or overview$).mp.  
55. (medline or medlars or pubmed or index medicus or embase or cochrane).mp.  
56. (scisearch or web of science or psycinfo or psychinfo or cinahl or cinhal).mp.  
57. (excerpta medica or psychlit or psyclit or current contents or science citation index or 
sciences citation index or scopus).mp.  
58. (hand search$ or manual search$).mp.  
59. ((electronic adj3 database$) or (bibliographic adj3 database$) or periodical index$).mp.  
60. (pooling or pooled or mantel haenszel).mp.  
61. (peto or der simonian or dersimonian or fixed effect$).mp.  
62. ((combine$ or combining) adj5 (data or trial or trials or studies or study or result or 
results)).mp.  
63. or/55-62  
64. 54 and 63  
65. 53 or 64  
66. (hta$ or health technology assessment$ or biomedical technology assessment$).mp.  
67. technology assessment, biomedical/ or biomedical technology assessment/  
68. 66 or 67  
69. 65 or 68  
70. randomized controlled trial.pt.  
71. clinical trial.pt.  
72. randomi?ed.ti,ab.  
73. placebo.ti,ab.  
74. dt.fs.  
75. randomly.ti,ab.  
76. trial.ti,ab.  
77. groups.ti,ab.  
78. or/70-77  
79. animals/  
80. humans/  
81. 79 not (79 and 80)  
82. 78 not 81  
83. opioid.mp. or exp Analgesics, Opioid/  
84. opiate.mp.  
85. 83 or 84  
86. exp ANXIETY/ or anxiety.mp. or exp ANXIETY DISORDERS/  
87. panic disorder.mp. or exp Anxiety Disorders/ or exp Panic Disorder/  
88. 86 or 87  
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89. 82 and 85 and 88  
90. 69 and 85 and 88 
 
Systematic Review #20: Comorbidities: Insomnia 
39. insomnia.mp. or exp "Sleep Initiation and Maintenance Disorders"/  
40. (insomn* adj2 (treatment or management or care)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
41. ("sleep disorder" adj2 (treatment or management or care)).mp. [mp=title, abstract, original 
title, name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
42. ("hypersomnia" adj2 (treatment or management or care)).mp. [mp=title, abstract, original 
title, name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
43. (sleep* adj2 (treatment or management or care)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
44. (sleep* adj2 (treatment or management or care)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
45. "sleep disturbed".mp.  
46. ("sleep difficult*" adj2 (treatment or management or care)).mp. [mp=title, abstract, original 
title, name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
47. (disturbanc* adj2 (sleep cycle or sleep continuity)).mp. [mp=title, abstract, original title, 
name of substance word, subject heading word, keyword heading word, protocol 
supplementary concept word, rare disease supplementary concept word, unique identifier, 
synonyms]  
48. 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47  
49. exp ANALGESICS, OPIOID/ or opioid*.mp.  
50. 38 and 48 and 49  
51. 37 and 48 and 49  
52. 13 and 48 and 49  
53. opiate*.mp.  
54. 37 and 48 and 53  
55. 54 not 51 
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Appendix 4. PRISMA Diagrams 
 
Figure 1.  Study Flow: Primary Care 
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Figure 2.  Study Flow: Diagnosis and Identification of OUD 
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Figure 3.  Study Flow: Buprenorphine 
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Figure 4. Study Flow: Methadone 
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Figure 5.  Study Flow: Naltrexone 
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Figure 6.  Study Flow: Cannabinoids 
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Figure 7.  Study Flow: Daily Witnessed Ingestion 
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Figure 8. Study Flow: Urine Drug Testing 
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Figure 9. Study Flow: Treatment Agreements 
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Figure 10.  Study Flow: Tapering 
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Figure 11.  Study Flow: Psychosocial Interventions  
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Figure 12.  Study Flow: Residential Treatment 
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Figure 13. Study Flow: Acute Pain 
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Figure 14. Study Flow: Chronic Pain 
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Figure 15.  Study Flow: ADHD 
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Figure 16. Study Flow: Anxiety 
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Figure 17.  Study Flow: Insomnia 
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Appendix 5. Data Tables 
 
Primary Care 
 
Description of Systematic Reviews 
 

 
Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

King 2014 47 (NR) 
 
*No RCTs 

NR Opioid-
dependent 

6 NR Determinants of health 
related to opioid-related 
mortality 

Opioid-related 
mortality 

N 2 

Lagisetty 
2017 

35 (7924) 
 
10 RCTs, 25 
quasi-
experimental  

NR Opioid-
dependent 

3 NR Methadone or 
Buprenorphine delivered in 
primary care 

Improved 
patient 
outcomes and 
uptake of 
opioid agonist 
therapy in 
primary care 

N 5 

Maree 
2016 

15 (NR) 
 
13 
descriptive 
studies, one 
screening 
study and 
one 
intervention 
trial 

NR Geriatric 
patients with 
opioid and/or 
benzodiazepine 
use disorder(s) 

3 NR Opioid shopping behaviour, 
risk factors for 
opioid/benzodiazepine use,  

Prevalence of 
prescription 
drug misuse in 
older adults 
(primary care) 

N 4 
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Simoens 
2005 

45 (NR) NR Opioid-
dependent 

2 NR Community methadone or 
buprenorphine therapy 

Improved 
patient 
outcomes 

N 3 

NR= Not reported; RCTs= Randomized Controlled Trials 
 

Description of Randomized Controlled Trials 

Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, 
% Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD Score  
(0-5) 

Carrieri 
2014 

RCT, 12 
months, 
outpatient 
primary or 
specialty care 
settings 
(Europe) 

Opioid-
dependent, not 
on MMT or on 
buprenorphine 
and needed to 
switch to MMT, 
84% male 

32 221 MMT Induction in 
Primary Care (155) 

MMT Induction in 
Specialized Care 
(66) 

Self-reported 
abstinence, 
engagement in 
treatment, 
retention, 
treatment 
satisfaction 

2 

Fiellin 
2001 

RCT, 6 
months, 
outpatient 
primary care 
or narcotic 
treatment 
programs 
(USA) 

Opioid-
dependent 
receiving MMT, 
65% male 

41 46 MMT delivered by 
a primary care 
physician (22) 

MMT delivered by 
a narcotic 
treatment 
programs (24) 

Illicit drug use, 
clinical instability 
(continued drug 
use), 
patient/clinician 
satisfaction, 
functional status, 
use of health, legal 
and social services 

3 

O’Connor 
1998 

RCT, 12 
weeks, 
outpatient 
primary care 
or drug 

Opioid-
dependent (DSM-
III), recruited 
through MMT 

33 46 Buprenorphine 
delivered through 
primary care (23) 

Buprenorphine 
delivered in 
traditional drug 
treatment 
program (23) 

Retention, opioid 
use, 3+ week 
abstinence 

2 
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treatment 
clinics (USA) 

wait lists, 70% 
male 

Gibson 
2003** 

RCT, 3 
months, 
primary and 
specialty care 
clinics 

Heroin-
dependent and 
seeking 
treatment, 61% 
male 

29 115 Buprenorphine in 
Primary Care Clinic 
(56)  
 
 

Buprenorphine in 
Specialty Care (59) 

Completion of 
treatment, 
engagement in 
post-detoxification 
treatment, heroin 
use 

2 

5-day detoxification followed by 
maintenance therapy with 
buprenorphine or methadone or relapse 
prevention with naltrexone or 
counselling 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy  
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Individual Study Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

       
Quality of Life & Symptoms 

 Carrieri 2014 Primary Care Induction (155) Specialty Care 
Induction (66) 

Engagement in 
treatment  

Primary Care: 145/155= 
94% 
Specialty Care: 43/66= 65% 

p<0.001 

 Carrieri 2014 Primary Care Induction (155) Specialty Care 
Induction (66) 

Common Adverse 
Events (more than 
20% of patients at 
month 3) 

Fatigue (49%) 
Difficulty Sleeping (48%) 
Constipation (40%) 
Shortness of Breath (33%) 
Muscle Pain (32%) 

Differences 
between 
groups not 
reported 
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Tingling (32%) 
Poor Appetite (31%) 
Wheezing (31%) 
Loss of sexual desire (31%) 
Stomach pain (28%) 
Headaches (28%) 
Joint pain (23%) 
Weight loss (20%) 
Blackouts (20%) 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Patient Satisfaction 
(Very Satisfied) 

Primary Care: 17/22= 77% 
Narcotic Program: 9/24= 
38% 

p=0.01 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Rated Quality of 
Care as “Excellent” 

Primary Care: 16/22= 73% 
Narcotic Program: 3/24= 
13% 

p=0.001 

 Fiellin 2001 Primary Care Physicians (20) Narcotic Treatment 
Program Physicians 
(23) 

Physician 
Satisfaction 
(extremely 
satisfied) 

Primary Care: 11/20= 55% 
Narcotic Program: 
14/23=61% 
 

p=0.99 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Functional Status No difference between 
groups (numbers not 
reported) 

NR 

 O’Connor 
1998 

Primary Care (23) Drug Treatment (23) Opioid Withdrawal 
Symptoms 

Both settings had 
decreased symptoms over 
time; no difference 
between groups. 

p<0.001 (over 
time) 

 Gibson 2003 Primary Care (56) Specialty Care (59) Adverse Events One 
pregnancy/miscarriage, 
one non-viral jaundice 
(resolved on cessation of 
buprenorphine), and one 
precipitated withdrawal 
after buprenorphine dose 
(observed in hospital x 4 
hours) 
*Unsure of which group 
patients were randomized 
into 
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Opioid Use & Treatment Retention 

 Carrieri 2014 Primary Care Induction (155) Specialty Care 
Induction (66) 

Retention at 12 
months 

Primary Care: 129/155= 
83% 
Specialty Care: 33/66= 50% 

p=0.0047* 
 
*medcalc 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Retention at 6 
months 

Primary Care: 18/22= 82% 
Narcotic Treatment: 
19/24= 79% 

p=0.82* 
 
*medcalc 

 O’Connor 
1998 

Primary Care (23) Drug Treatment (23) Retention at 12 
weeks 

Primary Care: 18/23= 78% 
Drug Treatment: 
12/23=52% 

p=0.06 

 Gibson 2003 Primary Care (56) Specialty Care (59) Retention at 3 
months 

Primary Care: 19/56= 34% 
Specialty Care: 21/59= 36% 

p=0.27 

 Carrieri 2014 Primary Care Induction (155) Specialty Care 
Induction (66) 

Abstinence from 
street-opioids 

Primary Care: 85/155= 55% 
Specialty Care: 22/66= 33% 

p=0.0083 
 
*medcalc 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Illicit drug use at 6 
months (self-report 
and urine 
toxicology) 

Primary Care: 12/22= 55% 
Narcotic Treatment: 
10/24= 42% 

p=0.38 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Illicit opioid use at 
6 months (self-
report and urine 
toxicology) 

Primary Care: 11/22= 50% 
Narcotic Treatment: 9/24= 
38% 

p=0.39 

 Fiellin 2001 Primary Care (22) Narcotic Treatment 
(24) 

Patients meeting 
criteria for clinical 
instability 
 
*random urine 
sample with 
evidence of opiates 
or cocaine or 
without evidence 
of methadone and 
a repeat urine 
sample, conducted 
within 1 week with 
similar results 

Primary Care: 4/22= 18% 
Narcotic Treatment: 5/24= 
21% 

p=0.82 
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 O’Connor 
1998 

Primary Care (23) Drug Treatment (23) Proportion of 
patients with 3+ 
weeks of 
consecutive 
abstinence 

Primary Care: 10/23= 44% 
Drug Treatment: 3/23= 
13% 

p=0.02 

 Gibson 2003 Primary Care (56) Specialty Care (59) Proportion of 
patients 
completing 
detoxification 
period 

Primary Care: 40/56= 71% 
Specialty Care: 46/59=78% 

p=0.42 

 Gibson 2003 Primary Care (56) Specialty Care (59) Proportion of 
patients 
completing post-
withdrawal 
treatment 

Primary Care: 28/56=50% 
Specialty Care: 36/59= 61% 

p=0.23 

 Gibson 2003 Primary Care (56) Specialty Care (59) No opiate use 
during withdrawal 
period (self-report) 

Primary Care: 13/56= 23% 
Specialty Care: 13/59=22% 

 NR 

 Gibson 2003 Primary Care (56) Specialty Care (59) 1.Day 4- Morphine-
free urine samples 
 
2. Day 8- 
Morphine-free 
urine samples 

1.Primary Care: 12/39= 
31% 
Specialty Care: 14/44= 32% 
 
2. Primary Care: 8/30= 27% 
Specialty Care: 12/38=32% 

1. NR 
 
2. NR 

 Gibson 2003 Primary Care (56) Specialty Care (59) Heroin use at 3 
months (self-
report) 

Numbers not reported p=0.7 

NSS= Not statistically significant; medcalc= calculated by us at: https://www.medcalc.org/calc/relative_risk.php; NR= Not reported 
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Diagnosis and Identification   
 
Description of Systematic Reviews 
 

Author 
Year 

 Total 
Studies 

in SR 

Number of 
Studies that 

Provided 
Data 

Types of Studies Included Outcomes Reported Tools Used AMSTAR  
(0-6) 

Argoff 
2013 

50 0 NR NR NR 1 

Balbale 
2017 

12 4 Retrospective Cohort, 
Cross Sectional  

1. Duplicate Prescribing 
2. Risk of Opioid Misuse 

and Risk Factors 
3. Identifying Opioid Use & 

Risk Factors 
4. Risk Factors for Opioid 

Misuse 

1. I-STOP Internet Prescribing Tool 
2. COMM 
3. Statewide Prescription Drug 

Monitoring Programs 

 4 

Becker 
2013 

14 8 NR 1. Drug Misuse 1. COMM 
2. PDUQp 
3. mPMQ 
4. POMI 

5 

Blanchard 
2016 

14 4 Criterion Validity 1. Drug Misuse 1. Pain Medication Questionnaire 
2. Pain Medication Expectancy 

Questionnaire 
3. Prescription Opioid Misuse Index 

(POMI) 
4. Prescription Opioid Electronic 

Records Review 

2 

Canan 
2017 

15 8 Cohort, Case Control 1. Non-medical opioid use 
2. Pharmacy shopping by 

patients 
3. High risk of opioid abuse 
4. Current abuse and/or 

fraud 

1. Free text from electronic health 
records 

2. Using claim data from databases 
to predict abuse. 

4 

Chou 
2009 

16 10 Case Control, Cross 
Sectional, Prospective 

Cohort, NR 

1. Risk of Aberrant Drug 
Related Behavior 

1. SOAPP 
2. SOAPP-R 
3. ORT 

4 
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2. Identifying aberrant drug 
related behaviour 

4. 6-Item instrument (method of 
administration) 

5. COMM 
6. Based on Alturi 2004, Method of 

administration unclear, 4 items 
7. Abuse questions items (3 

questions) Interviewer 
administered 

8. PDUQ 
9. ABC 

Cochran 
2015 

7 2 NR 1. Potential Misuse of 
Opioids 

2. Prescription Opioid 
Abuse 

1. Counted if >6 opioid 
prescriptions in 6 months. 

2. Integrated drug and health 
service claims to predict 
prescription opioid misuse was 
the best fitting model. 

4 

Dowell 
2016 

6 6 Diagnostic accuracy study 1. Predicted risk of opioid 
overdose, addiction, 
abuse, or misuse. 

1. ORT 
2. SOAPP 
3. SOAPP-R 
4. BRI 

5 

Lawrence 
2017 

34 6 Prospective cohort, 
Cohort, Cross Sectional 

1. Predicting Potential 
Aberrant drug behaviour 

2. Measuring Current 
Aberrant Drug Related 
Behaviour 

3. Screening/predicting 
current and potential 
Aberrant Drug Related 
Behaviours 

4. Comparing Tools for 
Aberrant behaviour 

1. PMQ 
2. SOAPP 
3. SOAPP-R 
4. BRI 
5. ORT 
6. BRQ 
7. COMM 
8. POMI 
9. PDUQp 
10. OCC 
11. DIRE 
12. Interview 

6 

Shmulewitz 
2015 

NR 12 NR 1. Test-Retest Reliability 
(Kappa) 

2. Item Response Test (IRT) 
3. Differential Item 

Function (DIF) 

1. DSM-IV Dependence 
2. DSM-IV Dependence or Abuse 
3. DSM-5 SUD 
4. AUDADIS-IV (Alcohol Use 

Disorder and Associated 

2 
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Disabilities Interview Schedule 
IV) 

5. SCID (Structured Clinical 
Interview for the DSM) 

6. Survey-Specific Instrument 
7. DSM-IV 
8. PRISM 

Smith 
2013 

NR 11 NR 1. Varying Definitions for 
terms commonly used. 

2. Developed their own 
diagnosis and coding 
system for this cluster of 
conditions 

Definitions Looked at: 
1. Misuse 
2. Abuse 
3. Addiction 
4. Physical Dependence 
5. Psychological Dependence 

2 

Smith 
2015 

47 6 NR 1. Tools for identifying 
misuse 

1. COMM 
2. PDUQp 
3. ABC 
4. POMI 

2 

Solanki 
2011 

22 5 NR 1. Identifying patients with 
substance use 

1. COMM 
2. ABC 
3. SISAP 
4. CAGE-AID 
5. 6-Item Instrument 

2 

Turk 
2008 

15 9 Case Control, Prospective 
Cohort, 

Archival/Longitudinal, 
Unclear 

1. Risk factors of substance 
use 

2. Screening for opioid 
misuse in chronic pain 

1. SISAP 
2. PDUQ 
3. STAR 
4. POTQ 
5. PMQ 
6. SOAPP 
7. ORT 
8. ABC 
9. COMM 

3 

NR= Not reported 
Aberrant Behavior Checklist (ABC) 
Brief Risk Interview (BRI) 
Brief Risk Questionnaire (BRQ) 
Current Opioid Misuse Measure (COMM) 
Diagnosis, Intractability, Risk, Efficacy (DIRE) 
Modified Pain Medication Questionnaire (mPMQ) 
Opioid Compliance Checklist (OCC) 
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Opioid Risk Tool (ORT) 
Prescription Drug Use Questionnaire (PDUQ) 
Prescription Drug Use Questionnaire – Patient Version (PDUQp) 
Patient Medication Questionnaire (PMQ) 
Prescription Opioid Misuse Index (POMI) 
Prescription Opioid Therapy Questionnaire (POTQ) 
Screening Instrument for Substance Abuse Potential (SISAP) 
Screener and Opioid Assessment for Patients with Pain (SOAPP) 

Screener and Opioid Assessment for Patients with Pain-Revised (SOAPP-R) 
Screening Tool for Addiction Risk (STAR) 
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Diagnosis Tool Data Found in Systematic Reviews 
*Red denotes authors calculated values based on data reported in the systematic review or information was taken from the 
original references. 
 

Tool Author Year Cut Off 
Used 

Administration 
Method 

Comparison AUC -LR +LR Sensitivity Specificity 

COMM 
 

 Barth 2014 NR NR NR NR NR NR NR NR 
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 Butler 2007 NR Self-Administered  ADBI 0.81 NR NR NR NR 

 Butler 2007 >10 Self-Administered ADBI 0.81  
(0.74-
0.86) 

0.35  
(0.24-
0.52) 

2.77  
(2.06-
3.72) 

0.74  
(0.63-0.84) 

0.73  
(0.65-0.80) 

 Butler 2007 >9 Self-Administered ADBI 0.92 0.08 3.48 0.94 0.73 

 Butler 2007 >10 Self-Administered ADBI NR 0.20 4.67 0.84 0.82 

 Bulter 2007 >9 Self-Administered PDUQ, POTQ, Urine 
Toxicology, Marlowe-

Crowne Social 
Desirability Scale 

NR 0.34 2.41 0.77 0.68 

 Butler 2007 NR Self-Administered NR NR 0.34 2.78 0.75 0.73 

 Butler 
2007 

>9 Self-Administered NR 0.81 0.35 2.26 0.77 0.66 

 Butler 
2007 

>10 Self-Administered NR 0.81 0.36 2.74 0.74 0.73 

 Butler 2010 NR Self-Administered ADBI 0.79 NR NR NR NR 

 Butler 2010 >9 Self-Administered PDUQ, POTQ, Urine 
Toxicology 

NR 0.41 2.45 0.71 0.71 

 Butler 2010 >9 Self-Administered ADBI 0.79 0.41 2.45 0.71 0.71 

 Meltzer 2011 NR NR CIDI 0.84 NR NR NR NR 
 Meltzer 2011 >13 NR DSM-IV Diagnosis of 

Prescription Drug Use 
Disorder 

0.84 0.30 3.35 0.77 0.77 

 Meltzer 2011 >13 Self-Administered DSM-IV 0.84 0.30 3.35 0.77 0.77 

PDUQp 

 Compton 2008 10 Self-Administered Medication 
Agreement Violation 

NR 0.78 1.28 0.51 0.60 

 Compton 2008 10 Self-Administered Opioid Agreement 
Violation 

NR 0.55 1.68 0.67 0.60 

 Banta-Green 
2009 

NR Interviewer 
Administered 

DSM-IV NR NR NR NR NR 

 Compton 2008 NR Self-Administered Medication 
Agreement Violation-

Related 
Discontinuations 

NR 0.55 1.68 0.67 0.60 
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 Compton 2008 >10 Clinician 
Administered 

PDUQ NR 0.55 1.68 0.67 0.60 
 
 

mPMQ 
 

 Park 2011 NR NR NR NR NR NR NR NR 

POMI 
 

 Knisely 2008 NR Interviewer 
Administered 

DSM-IV 0.89 NR NR NR NR 

 Knisely 2008 NR NR NR NR NR NR NR NR 

 Knisely 2008 >2 Clinician 
Administered 

DSM-IV 0.89 0.20 10.3 0.82 0.92 

OCC 
 

 Jamison 2014 1 Positve 
Result 

Self-Administered Urine Toxicology for 
any illict drug 

NR 0.62 1.93 0.56 0.71 

 Jamison 2016 1 Positve 
Result 

Self-Administered Urine Toxicology NR 0.62 1.71 0.60 0.65 

DIRE 
 

 Ferrari 2014 NR NR NR NR NR NR NR NR 

ABC 
 

 Wu 2006 >3 Clinician 
Administered 

PDUQ NR 0.14 6.29 0.88 0.86 

 Wu 2006 NR Interviewer 
Administered 

NR NR 0.14 6.29 0.88 0.86 

 Wu 2006 >3 Clinician 
Administered 

Clinicals Global 
Judgement of 
Inappropriate 

Medication Use  

NR 0.14 6.29 0.875 0.861 
 
 
 
 

SISAP 
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 Coambs 1996 NR Physician 
Administered 

NR NR 0.12 4.14 0.91 0.78 

 Coambs 1996 >7 Self-Administered NR NR 0.11 4.55 0.91 0.80 

SOAPP 
 

 Akbik 2006 >8 Self-Administered Urine Toxicology 
Showing Illicit 
Substances and/or 
Unprescribed Opioids 

NR 0.83 
(0.50, 
1.36) 

1.11 
(0.86, 
1.43) 

0.68 (0.52, 
0.81) 

0.39 (0.29, 
0.49) 

 Butler 2004 >8 Self-Administered Prescription Drug Use 
Questionnaire score 
≥11 (of 42) and/or 
staff assessment of 
serious drug behavior 
by 2 or 3 staff 
members and/or 
urine toxicology 
sample with 
unexpected 
medications, absence 
of prescribed 
medications, and/or 
illicit substances 

0.88 
(0.81, 
0.95) 

0.19 
(0.09, 
0.40) 

3.15 
(1.98, 
4.99) 

0.86  
(0.73, 0.95) 

0.72  
(0.58, 0.84) 

 Two Studies >8 NR NR NR 0.83 1.11 0.68 0.38 

 Butler 2004 >7 Self-Administered Self-report using 
PDUQ (11 or higher 
considered positive); 
staff report (if 2 out 
of 3 judged that had 
serious drug 
problem, then 
considered to have 
ADRB); urine 
toxicology results 
(unexpected; 
absence of 
prescribed; illicit). 
ADBI considered 

NR 0.13 2.94 0.91 0.69 
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positive if ≥1 of these 
3 positive. 

 Butler 2004 >7 Self-Administered NR 0.88 0.13 2.94 0.91 0.69 

 Butler 2004 >8 Self-Administered NR 0.88 0.19 3.19 0.86 0.73 

 Butler 2004 >9 Self-Administered NR 0.88 0.29 3.85 0.77 0.80 
 
 

SOAPP-R 
 

 Butler 2008 >18 Self-Administered Positive result on the 
Aberrant Drug 
Behavior Index: Score 
on the 42-item 
Prescription Drug Use 
Questionnaire of >11, 
or 2 or more positive 
results on the 11-
item Prescription 
Opioid Therapy 
Questionnaire plus 
an abnormal urine 
toxicology result 
(illicit drug or non-
prescribed opioid) 

0.81 
(0.75, 
0.87) 

0.29 
(0.18, 
0.46) 

2.5 (1.93, 
3.24) 

0.80 (0.70, 
0.89) 

0.68 (0.60, 
0.75) 

 2 Studies >3 NR NR NR NR ~1 0.25 0.62 

 Butler 2008 >18 Self-Administered Patient 
characteristics 
Questionnaire; BPI; 
short form of 
Marlowe-Crowne 
Social Desirability 
Scale.  ADBI - based 
on PDUQ (score > 
11), POTQ (2 or more 
physician rated 
aberrant behaviours) 
& toxicology. 

NR 0.28 2.53 0.81 0.68 
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 Butler 2009 >18 Self-Administered Patient 
characteristics 
questionnaire; BPI; 
PDUQ; POTQ; 
Toxicology screen 
(confidential) at 
follow-up visit; ADBI.  
73% were followed 
up at five months 
with PDUQ, BPI and 
urine toxicology.   

NR 0.40 1.65 0.79 0.52 

 Jones 2013 NR NR Clinical Interview.  
Urine toxicology. 

NR 0.76 1.39 0.53 0.62 

 Jones 2012 NR NR NR NR 0.83 1.41 0.41 0.71 
ORT 
 

 Webster 2005 NR Self-Administered Not Defined NR Low 
Risk 
0.08 

(0.01, 
0.62) 

High Risk 
14.3 

(5.35, 
38.4) 

NR NR 

 5 Studies >4 NR NR NR NR NR (0.20, 0.99) (0.16, 0.88) 

 Jones 2013 NR NR Clinical Interview, 
Urine Toxicology 

NR 0.78 1.26 0.58 0.54 

 Jones 2012 NR NR Presence of Aberrant 
Behavior 

NR 0.93 1.5 0.18 0.88 

 Webster 2005 NR Self-Administered NR NR NR NR NR NR 

BRI 
 

 2 Studies “High Risk” NR NR NR (0.19, 
0.63) 

(1.28, 
7.18) 

(0.73, 0.83) (0.43, 0.88) 

 Jones 2013 NR Clinician 
Administered 

Clinical Interview, 
Urine Toxicology 

NR 0.63 1.28 0.73 0.43 

 Jones 2014 NR Clinician 
Administered 

Urine Toxicology NR 0.19 6.92 0.83 0.88 

BRQ 
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 Jones 2015 NR Self-Administered ORT; SOAPP-R; 
structured clinical 
interview rating 
system (BRI). Distress 
Thermometer; Zung 
Depression Scale; 
Zung Anxiety Scale; 
Pittsburgh Sleep 
Quality Index; pain 
Catastrophizing 
Scale. Overall opioid 
risk evaluation rating 
obtained based on 
BRI and given to 
prescriber 

NR 0.49 1.36 0.80 0.41 

STAR 
 

 Friedman 2003 NR Self-Administered NR NR NR NR NR NR 

POTQ 
 

 Michna 2004 NR Clinician 
Administered 

NR NR NR NR NR NR 

CAGE-AID 
 

 Etter 2004 2 Positive 
Answers 

NR NR NR 0.35 4.67 0.70 0.85 

 Etter 2004 1 Positive 
Answer 

NR NR NR 0.27 3.43 0.79 0.77 

System 
Algorithm  

 Yang 2015 NR Looked at 
different time 

periods (1 year, 
180days, 90days) 

and number of 
pharmacies used 

(>3,>4,>5) 

Patients who 
Overdosed 

NR NR NR 0.47-0.70 NR 
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 Mailloux 2010 NR Decision Tree 
(Shopping 

Behavior, Forgery 
Behavior, Number 

of Pharmacies 
and Prescribers, 

Number of 
Controlled 
Substances 

Claimed) 

Clinician 
Recommendation 

Made 

NR 0.13 29 0.87 0.97 

 Birt 2014 NR Medication 
Possession and 
Proportion of 
Days Covered 

Lorenz Curves 0.90-
1.00 

NR NR NR NR 

 Iyengar 2014 NR Rule List Model 
Generation to 

Generate Baseline 
Models of 

Behaviour which 
are then 

compared to 
entities that 

diverge 
significantly. 

Abnormal Behaviour 
confirmed by 

investigators or 
auditors 

0.80-
0.90 

NR NR NR NR 

 Braker 2009 NR Using literature 
and insurance 

database, found 
factors that 

correlated with 
misuse.  

Whether a patient 
had filled more than 

six narcotic 
prescriptions in a 6-

month period. 

NR 0.26 2.73 0.82 (0.70-
0.90) 

0.70 (0.50-
0.90) 

Electronic Medical Record Review 
 

 Hylan 2015 NR System 
Administered 

Carrell Algorithm 0.70-
0.80 

0.56 2.12 0.601 0.716 

Claims Data Prediction 
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 White 2009 NR Patient Variables 
(Age, Sex, 
Number of 

pharmacies, early 
opioid refills, 

number of 
physicians) 

ICD-9 Codes 0.90-
1.00 

0.07 3.28 0.71 0.95 

 Dufour 2014 NR A bunch of 
patient 

characteristics 
that predict 

opioid abuse and 
applied to cohort. 

ICD-9 Coding 
Diagnosis 

0.80-
0.90 

NR NR <0.2 >0.98 

 Rice 2012 NR Created Risk 
Factors to see 

Correlation with 
Diagnosis 

ICD-9 Codes 0.90-
1.00 

NR NR NR NR 

 White 2009 NR Patient Variables 
(Age, Sex, 
Number of 

pharmacies, early 
opioid refills, 

number of 
physicians) 

ICD-9 Codes 0.93 NR NR NR NR 

NR= Not Reported 
ADBI – Aberrant Drug Behavior Index 
ADRB – Aberrant Drug Related Behavior 
BPI – Brief Pain Inventory 
CIDI – Composite International Diagnostic Interview 
DSM – Diagnostic and Statistical Manual of Mental Disorders 
ICD-9 – International Classification of Diseases, Ninth Revision 
NR – Not Reported 
ORT – Opioid Risk Tool 
PDUQ – Prescription Drug Use Questionnaire 
POTQ – Prescription Opioid Therapy Questionnaire 
SOAPP – Screener and Opioid Assessment for Patients with Pain 
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Buprenorphine-Naloxone 
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (n) 

Age Population Relevant 
Studies  

Duration of 
Studies 

Intervention and 
comparator 

Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Mattick 
2014 

31 RCTs 
(5430) 

35 Opioid 
dependent 

30 2-52 weeks 
(mean 22.1 
weeks) 

Buprenorphine, 
Methadone or 
placebo 

Retention in 
treatment, 
opioid or other 
drug use 
(urinalysis, self-
report), criminal 
activity (self-
report), mortality 

Y 6 

Nielsen 
2016 

6 RCTs (607) 32 “Pharmaceutical” 
Opioid 
Dependent 

6 2-24 weeks  
(mean=15.7 
weeks) 

Buprenorphine, 
buprenorphine-
naloxone, 
Methadone,  
placebo or 
detoxification or 
psychological 
treatment 

Retention in 
treatment, 
opioid or other 
drug use 
(urinalysis, self-
report), pain, risk 
behaviours, 
adverse events 

Y 5 

RCT= Randomized Controlled Trial; NR= Not Reported 
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Meta-analyzed Outcomes 
 

Systematic 
Review 

Outcome Studies 
(N) 

Intervention (n) Comparator (n) Intervention 
Event Rate 

Comparator 
Event Rate 

Measure of 
Association, 
I2 

NNT 

Harm Reduction- Mortality & Morbidity 

Nielsen 
2016 

Risk behaviours 
Injecting, sexual, 
polydrug use, 
overdoses, 
or hospital 
admissions 

2 (117) Buprenorphine or 
buprenorphine-
naloxone (53) 

Placebo or 
detoxification or 
psychological 
treatment (64) 

0/53=0% 2/64=3% RR 0.39 95% 
CI 0.04, 3.67 
0.0% 

NSS 

Nielsen 
2016 

Risk behaviours 
Injecting, sexual, 
polydrug use, 
overdoses, 
or hospital 
admissions 

1 (170) Methadone (66) Buprenorphine (104) 0/66=0% 1/104=1% RR 0.52 95% 
CI 0.02, 
12.64 
n/a 

NSS 

Harm Reduction- Societal Outcomes 

Mattick 
2014 

Criminal Activity, 
self-reported 

2 (328) Flexible dose 
buprenorphine or 
buprenorphine-
naloxone (155) 

Flexible dose 
methadone (173) 

NR NR SMD -0.1 
95% CI -0.31, 
0.12 
0.0% 

NSS 

Quality of Life & Symptoms 

Nielsen 
2016 

Adverse events, 
any or serious 

2 (166) Buprenorphine or 
buprenorphine-
naloxone (83) 

Placebo or 
detoxification or 
psychological 
treatment (83) 

3/83= 4% 18/83= 22% RR 0.19 95% 
CI 0.06, 0.57 
0.0% 
 
 

6 

Nielsen 
2016 

Adverse events, 
any or serious 

2 (196) Methadone (79) Buprenorphine or 
buprenorphine-
naloxone (117) 

10/79= 13% 10/117= 9% RR 1.1 95% 
CI 0.64, 1.91 
0.0% 

NSS 

Nielsen 
2016 

Pain 2 (153) Methadone 
(64) 

Buprenorphine or 
buprenorphine-
naloxone (89) 

NR NR SMD 0.11 
95% CI -0.22, 
0.43 
0.0% 

NSS 
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Nielsen 
2016 

Pain 1 (36) Buprenorphine (19) Placebo or 
detoxification or 
psychological 
treatment (83) 

7/19=37% 12/17=71% RR 0.52 95% 
CI 0.27, 1.01 
n/a 

NSS 

Opioid Use & Treatment Retention 

Mattick 
2014 

Retention in 
Treatment 

11 
(1,391) 

Flexible dose 
buprenorphine or 
buprenorphine-
naloxone (697) 

Flexible dose 
methadone (694) 

367/697= 53% 437/694= 63% RR 0.83 95% 
CI 0.73, 0.95 
56% 

10 

Mattick 
2014 

Retention in 
Treatment 

7 (780) Medium-dose 
buprenorphine 7-
15mg or 
buprenorphine-
naloxone (408) 

Medium-dose 
Methadone 40-85mg 
(372) 

162/408= 40% 180/372= 48% RR 0.87 95% 
CI 0.69, 1.1 
53% 

NSS 

Nielsen 
2016 

Retention in 
Treatment 

3 (360) Methadone (162) Buprenorphine or 
buprenorphine-
naloxone (198) 

121/162= 75% 125/198= 63% RR (non-
events) 0.69 
95% CI 0.39, 
1.22 
68% 

NSS 

Mattick 
2014 

Retention in 
Treatment 

3 (253) Low-dose 
buprenorphine 2-
6mg (142) 

Low-dose methadone 
≤40mg (111) 

54/142= 38% 62/111= 56% RR 0.67 95% 
CI 0.52, 0.87 
0.0% 

6 

Mattick 
2014 

Retention in 
Treatment 

5 
(1,131) 

Low-dose 
buprenorphine 2-
6mg (564) 

Placebo 
(buprenorphine ≤1mg)    
(567) 

340/564= 60% 224/567= 40% RR 1.50 95% 
Cl 1.19, 1.88 
72% 

5 

Mattick 
2014 

Retention in 
Treatment 

4 (887) Medium-dose 
buprenorphine 7-
15mg (430) 

Placebo (457) 281/430= 65% 172/457= 38% RR 1.74 95% 
Cl 1.06, 2.87 
91% 

4 

Mattick 
2014 

Retention in 
Treatment 

5 
(1,001) 

High-dose 
buprenorphine 
16mg or 
buprenorphine-
naloxone (580) 

Placebo (421) 380/580= 66% 167/421= 40% RR 1.82 95% 
Cl 1.15, 2.90 
86% 

4 

Nielsen 
2016 

Retention in 
Treatment 

3 (247) Buprenorphine or 
buprenorphine-
naloxone (110) 

Placebo or 
detoxification or 
psychological 
treatment (137) 

83/110= 75% 36/137= 26% RR (non-
events) 0.33 
95% CI 0.23, 
0.47 

2 
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8% 

Mattick 
2014 

Retention in 
treatment 

1 (134) High-dose 
buprenorphine ≥16 
mg (58) 

High-dose methadone 
90mg (76) 

3/58=5% 5/76=7% RR 0.79 95% 
CI 0.2, 3.16 
n/a 

NR 

Nielsen 
2016 

Days of 
unsanctioned 
opioid use 

2 (133) Buprenorphine (69) Placebo or 
detoxification or 
psychological 
treatment (64) 

NR NR SMD -0.31 
95% CI -0.66, 
0.04 
0.0% 

NSS 

Nielsen 
2016 

Opioid-positive 
urine at treatment 
completion 

3 (206) Buprenorphine or 
buprenorphine-
naloxone (97) 

Placebo or 
detoxification or 
psychological 
treatment (109) 

39/97= 40% 67/109= 61% RR 0.63 95% 
CI 0.43, 0.91 
17% 

5 

Nielsen 
2016 

Opioid-positive 
urine at treatment 
completion 

2 (196) Methadone (79) Buprenorphine or 
buprenorphine-
naloxone (117) 

27/177= 34% 51/117= 44% RR 0.81 95% 
CI 0.56, 1.18 
0% 

NSS 

Mattick 
2014 

Morphine-positive 
urine 

8 
(1,027) 

Flexible dose 
buprenorphine (500) 

Flexible dose 
methadone (527) 

NR NR SMD -0.11 
95% CI -0.23, 
0.02 
0.0% 

NSS 

Mattick 
2014 

Morphine-positive 
urine 

4 (476) Medium-dose 
buprenorphine 7-
15mg (239) 

Medium-dose 
methadone (237) 

NR NR SMD 0.25 
95% CI -0.08, 
0.58 
68% 

NSS 

Mattick 
2014 

Morphine-positive 
urine 

3 (729) High-dose 
buprenorphine 
16mg or 
buprenorphine-
naloxone (415) 

Placebo (314) NR NR SMD -1.17 
95% CI -1.85, 
-0.49 
93% 

NSS 

Mattick 
2014 

Morphine-positive 
urine 

2 (487) Low-dose 
buprenorphine 2-
6mg (242) 

Placebo (245) NR NR SMD 0.1 95% 
CI -0.8, 1.01 
95% 

NSS 

Mattick 
2014 

Morphine-positive 
urine 

2 (463) Medium-dose 
buprenorphine 7-
15mg (218) 

Placebo (245) NR NR SMD -0.08 
95% CI -0.78, 
0.62 
88% 

NSS 
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Mattick 
2014 

Morphine-positive 
urine, mean (SD) 

1 (59) Low-dose 
buprenorphine 2-
6mg (29) 

Low-dose methadone 
20mg (30) 

29 (13) 34 (15) SMD -0.35 
95% CI -0.87, 
0.16 
n/a 

NR 

Nielsen 
2016 

Days of 
unsanctioned 
opioid use, mean 
(SD) 

1 (129) Methadone (53) Buprenorphine (76) 1.51 (4.972) 2.92 (6.381) MD -1.41 
95% CI -3.37, 
0.55 
n/a 

NSS 

Mattick 
2014 

Self-reported 
heroin use 

4 (501) Flexible dose 
buprenorphine or 
buprenorphine-
naloxone (248) 

Flexible dose 
methadone (2530 

NR NR SMD -0.11 
95% CI -0.28, 
0.07 
0.0% 

NSS 

Mattick 
2014 

Self-reported 
heroin use 

2 (174) Medium-dose 
buprenorphine 7-
15mg or 
buprenorphine-
naloxone (100) 

Medium-dose 
methadone (74) 

NR NR SMD -0.82, 
95% CI -1.83, 
0.19 
87% 

NSS 

Mattick 
2014 

Self-reported 
heroin use, mean 
(SD) 

1 (37) Low-dose 
buprenorphine 2-
6mg (14) 

Low-dose methadone 
35mg (23) 

8.1 (4.5) 6.8 (4.3) SMD 0.29 
95% CI -0.38, 
0.96 
n/a 

NR 

Mattick 
2014 

Self-reported 
heroin use, mean 
(SD) 

1 (134) High-dose 
buprenorphine 
≥16mg (58) 

High-dose methadone 
90mg (76) 

3.1 (1.7) 4.3 (1.6) SMD -0.73 
95% CI -1.08, 
-0.37 
n/a 

NR 

Nielsen 
2016 

Self-reported drug 
use 

2 (155) Methadone (66) Buprenorphine or 
buprenorphine-
naloxone (89) 

11/66= 16.7% 34/89= 38.2% RR 0.37 95% 
CI 0.08, 1.63 
37% 

NSS 

Nielsen 
2016 

Self-reported drug 
use 

3 (204) Buprenorphine or 
buprenorphine-
naloxone (100) 

Placebo or 
detoxification or 
psychological 
treatment (104) 

37/100= 
37.0% 

62/104 = 
59.6% 

RR 0.54 95% 
CI 0.31, 0.93 
52% 

5 

NNT= Number needed to treat; NSS= Not statistically significant; RR= Risk Ratio; SMD= Standard Mean Difference 
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Descriptions of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number of 
Patients 
(N) 

Intervention (n) 
Comparator (n) 

Outcomes JADAD (0-5) 

Rosenthal 
2013** 

RCT, 24 weeks, 
outpatient, 
specialty care  

Mainly heroin 
users, about 1/3 
used prescription 
pain medications, 
60% male 

36 287 Buprenorphine implant 320 
mg total (114) 
 
Placebo implant (54) 
 
Sublingual Buprenorphine/ 
naloxone 12-16 mg/day 
(119) 

% of urines negative 
for opioids, 
treatment 
completion, adverse 
effects 

3 

Piralishvili 
2015* 

RCT, 12 weeks, 
outpatient 
speciality care 

Injection opioid 
users, used 
buprenorphine in 
last month, 95% 
male 

34 80 Methadone 17-80mg/day, 
mean 39mg/day (40) 
 
Buprenorphine 4-
16mg/day-naloxone, mean 
dose buprenorphine 
8.5mg/day (40) 

Completion of 
treatment, opioid 
and other drug use 
(urinalysis and self-
report), opioid 
craving 

3 

Dunlop 
2017* 

RCT, 12 weeks, 
outpatient 
specialty care 

Opioid dependent, 
56% male 

37 50 Buprenorphine-naloxone, 
mean dose buprenorphine 
22.7mg/day (25) 
 
Waitlist control (25) 

Opioid or other drug 
use (urinalysis, self-
report), Opiate 
Treatment Index 
scores, quality of life 
score (WHO), Kessler 
10 score, SF-12 
mental component 
score, serious 
adverse events 

3 
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Woody 
2014* 

RCT, 24 weeks, 
outpatient 
specialty care 

Opioid dependent, 
68% male 

39 1,269 Buprenorphine 2-32mg/day 
-naloxone, mean dose 
buprenorphine 22.1mg/day 
(740) 
 
Methadone mean 
93mg/day (529) 

Treatment 
completion, opioid 
use 

2 

Potter 2013 
– same 
patients as 
Woody but 
follow-up 
analysis  

RCT, 24 weeks, 
outpatient 
specialty care 

Opioid dependent, 
68% male 

37 731 Buprenorphine 2-32mg/day 
-naloxone, mean dose 
buprenorphine 22mg/day 
(330) 
 
Methadone mean 
93mg/day (375) 

Risk behaviours 
(injection and 
sexual), mean times 
injecting drugs 

2 

Neumann 
2013* 

RCT, 24 weeks, 
outpatient 
primary care 

Opioid dependent, 
chronic pain, 54% 
male 

38 54 Buprenorphine 4-16mg/day 
-naloxone, mean dose 
buprenorphine 15mg (26) 
 
Methadone 10-60mg/day, 
mean 29mg (28) 

Study completion, 
opioid and other 
drug use (urinalysis 
and self-report), 
pain, functioning, 
side effects 

2 

Otiashvili 
2013* 

RCT, 12 weeks, 
outpatient 
specialty care 

Opioid use 
disorder Republic 
of Georgia, 
buprenorphine use 
in last month, >6 
years drug use, 
95% male 

34 80 Methadone 17-70mg/day, 
mean 39mg/day (40) 
 
Buprenorphine 4-16mg/day 
-naloxone, mean dose 
buprenorphine 8mg/day 
(40) 

Treatment 
completion, opioid 
and other drug use 
(urinalysis), risky 
behaviours, adverse 
events 

3 

Sigmon 
2016* 

RCT, 12 weeks, 
outpatient 
specialty 

Opioid Use 
Disorder, on 
waitlist for 
treatment 

35 50 Remaining on waitlist (50) 
Buprenorphine-naloxone 
(50) 

Negative urine 
specimens for 
opioids, use of any IV 
drugs, drug and 
psychiatric subscales 
of Addiction Severity 
Index 

1 

SL=sublingual; SC=subcutaneous; N/A= studies identified through Medline search after last relevant systematic review 
*Study identified from RCT search. 
** Study identified through grey literature search. 
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Randomized Controlled Trials Outcomes 
 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

 Author, 
Year 

Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

 Hser 2016 Buprenorphine-naloxone 2-
32mg/day (620) 

Methadone 30-40mg/day 
(450) 

Deaths Buprenorphine-naloxone 
23/620=3.7%, methadone 
26/450=5.8% 

NSS 

 
Woody 2014 Buprenorphine 2-32mg/day -

naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Needle risk 
composite, of 
following 4 injection 
practices 

Buprenorphine-naloxone 
17/330=5.2%, Methadone 
26/375=6.9% 

NSS 

 
Woody 2014 Buprenorphine 2-32mg/day -

naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Shared cooker Buprenorphine-naloxone 
10/330=3.0%, Methadone 
17/375=4.5% 

NSS 

 
Woody 2014 Buprenorphine 2-32mg/day -

naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Shared needles Buprenorphine-naloxone 
8/330=2.4%, Methadone 
18/375=4.8% 

NSS 

 
Woody 2014 Buprenorphine 2-32mg/day -

naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Didn’t clean needles 
with bleach 

Buprenorphine-naloxone 
6/330=1.8%, Methadone 
12/375=3.2% 

NSS 

 Woody 2014 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Front/back load (any) Buprenorphine-naloxone 
15/330=4.5%, Methadone 
17/375=4.5% 

NSS 
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Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(33) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(33) 

Did not divide or 
share drugs using 
one syringe or did 
not inject in last 4 
weeks, at 20 weeks 

Methadone 28/330=84.8%, 
Buprenorphine-naloxone 
28/375=84.8% 

NSS 

 
Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(33) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(33) 

Did not practice 
unsafe injection 
behaviour or did not 
inject in last 4 weeks, 
at 20 weeks 

Methadone 28/330=84.8%, 
Buprenorphine-naloxone 
28/375=84.8% 

NSS 

 
Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(33) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(33) 

Did not share cooker 
or did not inject in 
last 4 weeks, at 20 
weeks 

Methadone 32/33=97%, 
Buprenorphine-naloxone 
32/33=97% 

NSS 

 
Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(33) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(33) 

Did not share cotton 
or did not inject in 
last 4 weeks, at 20 
weeks 

Methadone 33/33=100%, 
Buprenorphine-naloxone 
33/33=100% 

NSS 

 
Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(33) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(33) 

Did not share 
needles or inject in 
last 4 weeks, at 20 
weeks 

Methadone 33/33=100%, 
Buprenorphine-naloxone 
33/33=100% 

NSS 

Harm Reduction- Societal Outcomes 

 Dunlop 2017 Buprenorphine-naloxone 
mean dose 22.7mg/day (25) 

Waitlist control (25) Opiate Treatment 
Index crime total 
score at day 84, 
monthly 

MD -2.12 CI-2.88, -1.36 <0.0001 

Quality of Life & Symptoms 

 Piralishvili 
2015 

Methadone 17-80mg/day, 
mean 39mg/day 
(40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Opioid craving at 
week 12, mean (SD) 

Methadone 10.3 (3.84), 
Buprenorphine-naloxone 9.1 
(3.78) 

NSS 

 Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Session attendance 
per participant, mean 
(SD) 

Methadone 13.8(5.2), 
Buprenorphine-naloxone 
13.8(5.4) 

NSS 

 Otiashvili 
2013 

Methadone 17-80mg/day, 
mean 39mg/day 
(40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Total counselling 
session attendance 

Methadone 414, 
Buprenorphine-naloxone 443 

NR 
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 Dunlop 2017 Buprenorphine-naloxone 22.7 
mg/day 

Waitlist control WHO Quality of Life 
Scale 

MD=0.95 P<0.0001 

 Dunlop 2017 Buprenorphine-naloxone 22.7 
mg/day 

Waitlist control Kessler-10 MD=-0.81 P<0.0001 

 Dunlop 2017 Buprenorphine-naloxone 22.7 
mg/day 

Waitlist control SF-12 mental 
component 

MD=10.8 P<0.0001 

 Otiashvili 
2013 

Methadone 17-70mg/day, 
mean 39mg/day (40) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (40) 

Adverse events, ≥1 
treatment emergent 

Insomnia, constipation, and 
depression were most 
frequent; all 80 adverse 
events in methadone group 
and 108 (total not given) in 
buprenorphine-naloxone 
group were mild-moderate; 
10 events were definitely 
related to study medication. 

0.003 

 Dunlop 2017 Buprenorphine-naloxone 
mean dose 22.7mg/day (25) 

Waitlist control (25) Serious adverse 
events 

Buprenorphine-naloxone 
1/25=4%, waitlist control 
2/25=8% 

NR 

 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/1-4mg (13) 

Methadone 10-60mg (13) Self-reported 
adverse events 

Buprenorphine-naloxone 
8/13=61.5%, methadone 
9/13=69.2% 
OR 1.125 CI 0.209, 6.046 

NSS 

Opioid Use & Treatment Retention 

 Dunlop 2017 Buprenorphine-naloxone 22.7 
mg/day 

Waitlist control Completion of study 88% versus 72% NR 

 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/1-4mg (26) 

Methadone 10-60mg (28) Completion of study Buprenorphine-naloxone 
13/26=50%, methadone 
13/28=46.4% 
OR 0.933 CI 0.324, 2.691 

NSS 

 Piralishvili 
2015 

Methadone 17-80mg, mean 
39mg (40) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (40) 

Completion of study Methadone 33/40=82.5%, 
buprenorphine-naloxone 
35/40=87.5% 

NR 

 Potter 2013 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(740) 

Methadone, mean dose 
93.2mg (529) 

Treatment 
completion 

Buprenorphine-naloxone 
340/740=46% Methadone 
391/529=74% 
OR 0.38 CI 0.31,0.46 

NR (<0.05) 
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 Otiashvili 
2013 

Methadone 17-70mg/day, 
mean 39mg/day (40) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (40) 

Mean days in 
treatment over 12 
weeks (SD) 

Methadone 85.4 days (34.2), 
buprenorphine-naloxone 88.8 
days (26.6) 

NSS 

 Potter 2013 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(340) 

Methadone, mean dose 
93.2mg (391) 

Abstinent at end of 
treatment 
(completers only) 

Buprenorphine-naloxone 
193/340=57%, methadone 
222/391=57% 

NR 

 Dunlop 2017 Buprenorphine-naloxone 
mean dose 22.7mg/day (25) 

Waitlist control (25) Opiate Treatment 
Index Q score for 
heroin use effect 
over time 

Mean monthly difference -
1.67 CI -2.06, -1.28 

<0.0001 

 Hser 2016 Buprenorphine-naloxone 
2-32mg/day (464) 

Methadone 30-40mg/day 
(331) 

Heroin use in past 
month, mean days 
(SD) 

Buprenorphine-naloxone 5.8 
(10.5), Methadone 
4.4 (9.3) 
Effect size 0.14 95% CI 0, 0.28 

<0.05 

 Woody 2014 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Injected heroin in last 
30 days, after 24-
week treatment, 
mean number of 
times 

Buprenorphine-naloxone 2.7, 
methadone 4.4 

NSS 

 Dunlop 2017 Buprenorphine-naloxone  
mean 22.7mg/day (25) 

Waitlist control (25) Self-reported heroin 
use in last 28 days, at 
day 84, mean (SD) 

Buprenorphine-naloxone  
4.07 (7.72), waitlist 23.37 
(8.1) 
Mean monthly difference 
-19.02 95% CI -22.98, -15.07 

<0.0001 

 Piralishvili 
2015 

Methadone 17-80mg/day, 
mean 39mg/day (40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Self-reported heroin 
use in last week, 
mean times (SD) 

Methadone 0.02 (0.16), 
Buprenorphine-naloxone  
0 (0) 

NSS 

 Woody 2014 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Injected other 
opiates in last 30 
days, after 24-week 
treatment, mean 
number of times 

Buprenorphine-naloxone  
0.01, methadone 0.02 

NSS 

 Dunlop 2017 Buprenorphine-naloxone  
mean 22.7mg/day (25) 

Waitlist control (25) Other opioid use in 
last 28 days, effect 
over time, mean days 
(SD) 

Mean monthly difference -
6.77 95% CI -9.83, -3.71 

<0.0001 
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 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/day (13) 

Methadone 10-60mg/day (13) Self-reported opioid 
use 

Buprenorphine-naloxone 
5/13=38.5%, methadone 
0/13=0% 

0.039 

 Piralishvili 
2015 

Methadone 17-80mg/day, 
mean 39mg/day (40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Self-reported opioid 
use in last week, 
mean times (SD) 

Methadone 0.37 (0.94), 
Buprenorphine-naloxone  
0.15 (1.3) 

NSS 

 Piralishvili 
2015 

Methadone 17-80mg/day, 
mean 39mg/day (40) 

Buprenorphine-naloxone 4-
16mg/day, mean 8.5mg/day 
(40) 

Self-reported 
buprenorphine use in 
last week, mean 
times (SD) 

Methadone 0.03 (0.16) 
Buprenorphine-naloxone 0.22 
(0.73) 

NSS 

 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/day (13) 

Methadone 10-60mg/day (13) Self-reported other 
drug use 

Buprenorphine-naloxone  
5/13=38.5%, methadone 
3/13=23.1% 
OR 0.48 95% CI 0.087, 2.645 

NSS 

 Dunlop 2017 Buprenorphine-naloxone  
mean 22.7mg/day (25) 

Waitlist control (25) No heroin use in past 
month, at day 84 

Buprenorphine-naloxone  
48%, waitlist 4% 
OR 13.19 95% CI 1.81, 95.72 

<0.0001 

 Woody 2014 Buprenorphine 2-32mg/day -
naloxone, mean dose 
buprenorphine 22.1mg/day 
(330) 

Methadone, mean 
93.2mg/day (375) 

Injection total in last 
30 days, after 24- 
week treatment, 
mean number of 
times 

Buprenorphine-naloxone  
5.6, Methadone 6.2 

NSS 

 Piralishvili 
2015 

Methadone 17-80mg, mean 
39mg (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Methadone-positive 
urine samples 

Methadone 2/406=0.5%, 
Buprenorphine-naloxone 
8/431=1.9%  

NR 

 Dunlop 2017 Buprenorphine-naloxone 
mean dose 22.7mg/day (25) 

Waitlist control (25) Morphine or 6-MAM-
positive urine 

RR 0.52 CI 0.35, 0.77 0.0013 

 Otiashvili 
2013 

Methadone 17-70mg/day, 
mean 39mg/day (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Buprenorphine-
positive urine 
samples 

Methadone 3/431=0.7%, 
buprenorphine-naloxone (NR) 

NR 

 Piralishvili 
2015 

Methadone 17-70mg/day, 
mean 39mg/day (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Buprenorphine-
positive urine 
samples 

Methadone 3/406=0.7%, 
buprenorphine-naloxone (NR) 

NR 

 Piralishvili 
2015 

Opioid substitution therapy 
(37) 

Not in treatment (NR) Buprenorphine-
positive urine 
samples 

Opioid substitution therapy 1, 
not in treatment 4 

0.005 
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 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/1-4mg (13) 

Methadone 10-60mg (13) Opioid-positive urine Buprenorphine-naloxone 
5/13=38.5%, methadone 
2/13=15.4% 
OR 0.28 CI 0.042, 1.878 

NSS 

 Otiashvili 
2013 

Methadone 17-70mg/day, 
mean 39mg/day (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Opioid-positive urine Methadone 6/406=1.5%, 
buprenorphine-naloxone 
1/431=0.2% 

0.03 

 Piralishvili 
2015 

Methadone 17-70mg/day, 
mean 39mg/day (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Opioid-positive urine Methadone 6/406=1.5%, 
buprenorphine-naloxone 
1/431=0.2% 

0.03 

 Hser 2016 Buprenorphine-naloxone 2-
32mg/day (464) 

Methadone 30-40mg/day 
(331) 

Opioid-positive urine Buprenorphine-naloxone 
199/406=42.9%, methadone 
105/331=31.7% 
MD 0.23 CI 0.09, 0.38 

<0.01 

 Piralishvili 
2015 

Opioid substitution therapy 
(37) 

Not in treatment (29) Opioid-positive urine, 
at week 20 

Opioid substitution therapy 2, 
not in treatment 8 

<0.001 

 Piralishvili 
2015 

Methadone 17-70mg/day, 
mean 39mg/day (406) 

Buprenorphine-naloxone 4-
16mg, mean 8.5mg/day (431) 

Drug-positive urine 
samples (opioids, 
buprenorphine, 
amphetamines, 
benzodiazepine, 
marijuana, 
methadone) 

Methadone 30/406=7.4%, 
buprenorphine-naloxone 
85/431=19.7% 

<0.001 

 Neumann 
2013 

Buprenorphine-naloxone 4-
16mg/1-4mg (13) 

Methadone 10-60mg (13) Drug-positive urine, 
other drugs 

Buprenorphine-naloxone 
5/13=38.5%, methadone 
5/13=38.5% 
OR 1 CI 0.197, 5.068 

1 

 Hser 2016 Buprenorphine-naloxone 2-
32mg/day (464) 

Methadone 30-40mg/day 
(331) 

Current opioid use - 
positive urine or self-
report 

Buprenorphine-naloxone 
236/464=50.9%, methadone 
136/331=41.1% 
MD 0.2 CI 0.06, 0.34 

<0.01 

NSS= Not statistically significant; PO= per os, oral administration; NR= Not reported; IM=intramuscular; OR=odds ratio; SD=standard deviation 
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Methadone 
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (n) 

Age Population Relevant 
Studies  

Duration of 
Studies 

Intervention and 
comparator 

Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Mattick 
2009 

11 (1969) ~30-40 
(mean 
26.4) 

Heroin-
dependent 

8 ~2 weeks to 
2 years 
(mean 15.7 
weeks) 

MMT versus no 
MMT (i.e. 
placebo, waitlist 
control, drug-
free rehab or 
methadone 
detoxification 
only) 

Retention in 
treatment, drug 
use, criminal 
activity, mortality 

Y 6 

MMT= Methadone maintenance therapy 

 
Meta-analyzed Outcomes 
 

Systematic 
Review 

Outcome Studies 
(N) 

Intervention (n) Comparator (n) Intervention 
Event Rate 

Comparator 
Event Rate 

Measure of 
Association, 
I2 

NNT 

Harm Reduction- Harming Self 
Mattick 
2009 

Mortality 4 Methadone (287) Control (289) 3/287=1% 8/289=3% RR 0.48 95% 
Cl 0.10, 2.39, 
25% 

NSS 

Harm Reduction- Social Harms 

Mattick 
2009 

Criminal Activity 3 Methadone (178) Control (185) 5/178=3% 18/185=10% RR 0.39 95% 
Cl 0.12, 1.25, 
21% 

NSS 

Quality of Life and Symptoms 

        
 

 

Opioid Use Outcomes 
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Mattick 
2009 

Retention in 
Treatment: Studies 
published prior to 
2000 

3 Methadone (254) Control (251) 173/254=68% 63/251=25% RR 3.05 95% 
Cl 1.75, 5.35, 
75% 

3 

Mattick 
2009 

Retention in 
Treatment: Studies 
published after 
2000 

4 Methadone (433) Control (317) 318/433=73% 52/317=16% RR 4.44 95% 
Cl 3.26, 6.04, 
23% 

2 

Mattick 
2009 

Morphine-positive 
urine or hair 
analysis 

6 Methadone (615) Control (514) 281/615=46% 342/514=67% RR 0.66 95% 
Cl 0.56, 0.78, 
54% 

5 

NNT= Number needed to treat; NSS= Not statistically significant; RR= Risk Ratio; Cl= Confidence Interval 

 

 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Wilson 
2010* 

RCT, 4 
months, 
methadone 
maintenance 
program 
(USA) 

Heroin-
dependent, 59% 
male 

 41 319 Interim 
Methadone (199) 

Waitlist (120) Injection drug use, 
unprotected sex 
risk  

3 

RCT= Randomized Controlled Trial  
*Study identified from RCT search. 
** Study identified through grey literature search. 
 

Individual Study Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Harming Self 
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Harm Reduction- Social Harms 
 Wilson 2010 Interim Methadone (199) Waitlist (120) Injection Risk Scale 

Score 
Main effect: F=7.24 
Condition x time: F=1.46 

p<0.008* 
p=0.227 

 Wilson 2010 Interim Methadone (199) Waitlist (120) Injected Drugs Main effect: X2= 5.20 
Condition x time: X2=5.13 

p<0.030* for 
both 

 Wilson 2010 Interim Methadone versus Waitlist 
Injection Sample (N=118) 

Used Unsterilized 
Needles 

Main effect: X2=3.80 
Condition x time: X2=1.45 

P=0.051 
P=0.229 

 Wilson 2010 Interim Methadone versus Waitlist 
Injection Sample (N=118) 

Used same cooker, 
cotton, or rinse 
water someone 
else used 

Main effect: X2=6.68 
Condition x time: X2=2.96 

p<0.020* 
p=0.085 

 Wilson 2010 Interim Methadone versus Waitlist 
Injection Sample (N=118) 

Injected with 
people who were 
also injecting 

Min effect: X2=7.08 
Condition x time: X2=2.36 

p<0.009* 
p=0.125 

Quality of Life 

       

Opioid Use Outcomes 

    

 

  

*In favour of intervention; NSS= Not statistically significant 
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Naltrexone 
 
Description of Systematic Reviews  
 

Systematic 
Review  

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
Total 
Score 

Minozzi 
2011 

13 Mean 
22-39 
years 
old 

Opiate addicts after 
detoxification, in and 
out-patient settings 

13 1 to 10 
months 

Oral naltrexone Retention, 
abstinence, 
incarceration, 
adverse events 

Y 6 

Jarvis 2018 34 NR Criminal offenders, 
prison and 
outpatient settings 

30  1 to 24 
weeks 

Extended- 
release 
injectable 
naltrexone  

Adherence, opioid 
use, overdose 

N 4 

NR= Not reported 

 
Meta-analyzed Outcomes  
 

Systematic 
Review 

Outcome Studies 
(N) 

Intervention (n) Comparator (n) Intervention 
Event Rate 

Comparator 
Event Rate 

Measure of 
Association, 
I2 

NNT 

Harm Reduction- Mortality and Morbidity 

         

Harm Reduction- Societal Outcomes 

Minozzi 
2011 

Reincarceration 2 (86) Naltrexone (54) Placebo/No 
Pharmacotherapy (32) 

13/54=24.1% 16/32=50% RR 0.47 95% 
Cl 0.26, 0.84, 
0% 

4 
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Minozzi 
2011 

Reincarceration 1 (38) Naltrexone (23) Psychotherapy (15) 6/23=26.1% 6/15=40% RR 0.65 95% 
Cl 0.26, 1.65, 
NA 

NSS 

Quality of Life & Symptoms 

Minozzi 
2011 

Side Effects 4 (159) Naltrexone (96) Placebo/No 
Pharmacotherapy (63) 

43/96=44.8% 17/63=27% RR 1.29 95% 
Cl 0.54, 3.11, 
68% 
 

NSS 

Minozzi 
2011 

Side Effects 1 (140) Naltrexone + 
Psychotherapy (70) 

Benzodiazepine + 
Psychosocial therapy 
(70) 

6/70=8.6% 2/70=2.9% RR 3.00 95% 
Cl 0.63, 
14.36, NA 

NSS 

Opioid Use & Treatment Retention 

Minozzi 
2011 

Retention in 
Treatment 

2 (83) Naltrexone (50) Placebo/No 
Pharmacotherapy (33) 

26/50=52% 15/33=45.5% RR 1.18 95% 
Cl 0.72, 1.91, 
13% 

NSS 

Minozzi 
2011 

Retention in 
Treatment and 
Abstinence (All 
Patients) 

6 (393) Naltrexone (202) Placebo/No 
Pharmacotherapy (191) 

56/202=27.7% 32/191=16.8% RR 1.43 95% 
Cl 0.72, 2.82, 
63% 

NSS 

Minozzi 
2011 

Retention in 
Treatment and 
Abstinence 

1 (140) Naltrexone + 
Psychotherapy (70) 

Benzodiazepine + 
Psychosocial Therapy 
(70) 

25/70=35.7% 15/70=21.4% RR 1.67 95% 
Cl 0.96, 2.88, 
NA 

NSS 

Minozzi 
2011 

Retention in 
Treatment and 
Abstinence 

1 (87) Naltrexone + 
Psychotherapy (43) 

Benzodiazepine + 
Psychotherapy (44) 

4/43=9.3% 11/44=25% RR 0.37 95% 
Cl 0.13, 1.08, 
NA 

NSS 

Minozzi 
2011 

Retention in 
Treatment and 
Abstinence 
(Patients forced to 
abstinence) 

3 (230) Naltrexone (116) Placebo/No 
Pharmacotherapy (114) 

39/116=33.6% 13/114=11.4% RR 2.93 95% 
Cl 1.66, 5.18, 
0% 

5 

Minozzi 
2011 

Abstinence 4 (143) Naltrexone (94) Placebo/No 
Pharmacotherapy (49) 

41/94=43.6% 19/49=38.8% RR 1.39 95% 
Cl 0.61, 3.17, 
61% 

NSS 

Minozzi 
2011 

Abstinence at 
Follow Up 

3 (116) Naltrexone (63) Placebo/No 
Pharmacotherapy (53) 

27/63=42.9% 18/53=34% RR 1.28 95% 
Cl 0.80, 2.05, 
0% 

NSS 
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Minozzi 
2011 

Abstinence at 
Follow 

1 (38) Naltrexone (23) Psychotherapy (15) 10/23=43.5% 4/15=26.7% RR 1.63 95% 
Cl 0.62, 4.26, 
NA 

NSS 

NNT= Number needed to treat; NSS= Not statistically significant; RR= Risk Ratio; Cl= Confidence Interval; NA= Not Applicable  

 
 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention 
(n)  

Comparator (n) Outcomes JADAD (0-5) 

Korthuis 
2017 

Open label 
RCT, 16 
weeks, 
specialty 
outpatient 
(HIV primary 
care clinics) 

Opioid-dependent 
diagnosed with HIV, 
seeking treatment, 
57% male 
 
 

46 51 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
(12) 

Treatment as usual 
(counselling and medication 
assisted treatment 
(12) 

Treatment initiation within 4 
weeks, retention at 16 weeks 
on pharmacology and in 
counselling, 
opioid use, opioid-positive 
urine screens, non-fatal 
overdose, self-acceptance of 
opioid antagonist, prescribed 
ART, HIV viral suppression  

3 

Krupitsky 
2011 

RCT, 24 
weeks, 
outpatient 
 

Opioid-dependent 
with a diagnosis of 
Hepatitis C and 
completing inpatient 
detoxification (<30 
days) and off opioids 
for at least 7 days, 
88% male 

29.6 250 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (126) 

Placebo 
(124) 

Abstinence during weeks 5-24, 
self-reported opioid free days, 
opioid craving scores, number 
of days of retention, relapse to 
physiological opioid 
dependence 

5 
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Lee 2015 Open label 
RCT, 8 weeks, 
outpatient 
specialty clinic 
within 
hospital 
 

Opioid-dependent 
inmates with known 
release date, 100% 
male 

 
 

43.5 34 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (17) 

Treatment as usual (17) Proportion of pts initiating 
naltrexone prior to release and 
accepting 2nd injection at 4 
weeks, post release opioid 
relapse at 4 weeks, proportion 
of urines positive vs negative, 
abstinence, opioid use 
outcomes at week 8, injection 
drug use, HIV sexual risk 
behavior, cocaine use, 
community addiction treatment 
update, adverse events, 
overdose 

2 

Lee 2016 Open label 
RCT, 24 
weeks, 
community (5 
sites in USA) 

Opioid-dependent 
offenders under 
supervision in 
community, desiring 
opioid-free 
treatment or already 
detoxed (opioid-
free), 85% male 
 

44 308 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (153)  

Treatment as usual 
(counselling) and access to 
medication assisted 
treatment (buprenorphine 
or methadone) 
No indication of what 
patients received (ie 
medication assisted 
treatment) 
(155) 

Time in weeks to opioid relapse 
event (10 or more days of 
opioid use in a 28-day period 
via self-report or urine 
screening every 2 weeks), rates 
of opioid positive urines, % of 2 
week intervals of confirmed 
abstinence, % of days with self-
reported opioid use 
Secondary outcomes: 
Cocaine use, heavy alcohol use, 
IV drug use, HIV risk behaviors, 
rearrests and reincarcerations, 
adverse events including 
overdose 

3 

Lee 2018 Open label 
RCT, 24 
weeks, 
inpatient and 
followed up 
as outpatients 

Opioid-dependent 
using non-prescribed 
opioids in prior 30 
days, recruited 
during inpatient 
detoxification, 70% 
male 

34 570 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (283) 

Buprenorphine-naloxone 8-
24mg 
(287) 

Opioid relapse 3 
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Tanum 
2017 

Open label 
RCT, 12 
weeks, urban 
addiction 
clinics 
(Norway) 

Opioid-dependent, 
 72.3% male 

36 159 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (80) 

Buprenorphine-naloxone 4-
24mg/day  
(79) 

 
Mean dose = 11.2mg (range 
6-24mg) 

Retention, proportion of UDTs 
without illicit opioids, # of days 
of heroin and other illicit 
opioids, number of days of 
other illicit substances, degree 
of heroin craving, life 
satisfaction, treatment 
satisfaction, mental health, 
adverse events including death 
and OD 

3 

Coviello 
2010* 

Open label, 
RCT, 26 
weeks, 
outpatient  

Opioid-dependent 
under legal 
supervision in the 
community, 82% 
male 

34 111 Oral 
naltrexone 
150mg twice a 
week 

Treatment as usual without 
medication 

Retention in treatment, 
abstinence, criminal behavior, 
employment, IV drug use, 
shared needles, us of condom.  

1 

Krupitsky 
2012* 

RCT, 24 
weeks, 
outpatient 
setting.   

Opioid-dependent 
18-40 years old and 
detoxed, 72% male.  

28 306 Oral 
naltrexone 
50mg/day + 
placebo 
implant.   

Placebo oral naltrexone + 
placebo implant.   

Retention without relapse at 24 
weeks, cumulative proportion 
of negative urine samples, 
adverse events.  

4 

Krupitsky 
2013* 

RCT, 24 
weeks, 
outpatient 
setting.   

Opioid-dependent 
and detoxed, 82% 
male.  

28 301 Oral 
naltrexone 
50mg/day + 
placebo 
guanfacine 

Placebo oral naltrexone + 
placebo guanfacine.  

Retention without relapse at 24 
weeks, cumulative proportion 
of negative urine sample. 

4 
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Mokri 
2016* 

RCT, 12 
weeks, 
outpatient 
setting.  

Patients with OUD 
seeking treatment, 
NR  

29 129 Oral 
naltrexone up 
to 
350mg/week.  

Oral 
buprenorphine/naloxone up 
to 112mg/week.  

Retention in treatment, 
abstinence, adverse events. 

5 

Springer 
2018* 

RCT, 24 
weeks, 
started in jail 
(1st injection) 
and followed 
up in 
community 

Opioid-dependent 
inmates with a 
diagnosis of hepatitis 
C and within 30 days 
of their release, no 
opioid agonist 
therapy in past 30 
days, 82% male 
 

45.8 93 Extended- 
release 
injectable 
naltrexone 
380mg every 4 
weeks 
 (66) 

Placebo 
(27) 

Viral suppression, opioid 
abstinence, time to relapse to 
opioid use, adverse effects, 
retention 

4 

RCT= Randomized Controlled Trial; NR= Not Reported; OUD= opioid use disorder 
*Study identified from RCT search. 
** Study identified through grey literature search. 
 
 

Individual Study Outcomes 
 Author, Year Intervention (N) Comparator (N) Outcome Results 

 
Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

 Lee 2015 Naltrexone injectable 
380mg every 4 weeks 
(17) 

Treatment as Usual 
(17) 

Death Naltrexone: 0/17= 0% 
TAU: 0/17= 0% 

 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Death at 27 weeks  Naltrexone: 0/153= 0% 
TAU: 2/155= 1% 

NSS 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as Usual Death at 78 weeks Naltrexone: 2/153= 1% 
TAU: 5/155= 3% 

NSS 
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 (counselling and 
access to medication 
assisted treatment) 
(155) 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
(283) 

Buprenorphine-
Naloxone 8-24mg 
(287) 

Death Naltrexone: 3/283= 1% 
Buprenorphine: 4/283= 
1% 

NR 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
(80) 

Buprenorphine-
Naloxone 4-24mg/day  
(79) 
 

Death Naltrexone: 0/80= 0% 
Buprenorphine: 0/79= 0% 

 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Fatal Overdose at 
27 weeks  

Naltrexone: 0/153= 0% 
TAU: 2/155= 1% 

NSS 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Fatal Overdose at 
78 weeks 

Naltrexone: 0/153= 0% 
TAU: 3/153= 2% 

NSS 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
(283) 

Buprenorphine-
Naloxone 8-24mg 
(287) 

Fatal Overdose Naltrexone: 2/283= <1% 
Buprenorphine: 3/287= 
1% 

NR 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Nonfatal Overdose  Naltrexone: 0/153= 0% 
TAU: 4/155=3% 

NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
(283) 

Buprenorphine-
Naloxone 8-24mg 
(287) 

Nonfatal Overdose 
events 

Naltrexone: 16 events 
Buprenorphine: 7 events 

Not Applicable 
 
 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
(80) 

Buprenorphine-
Naloxone 4-24mg/day  
(79) 
 

Nonfatal Overdose Naltrexone: 0/80= 0% 
Buprenorphine: 1/79= 1% 

NR 
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 Lee 2016 Naltrexone Injectable 
380mg every four weeks 
(118)  

Treatment as usual 
(counselling and 
medication assisted 
treatment) 
(116) 

Any IV drug use 
(per protocol 
analysis) 

Naltrexone: 7/118= 6% 
TAU: 10/116= 9% 
 

0.67 

 Lee 2015 Naltrexone Injectable 
380mg every four weeks 
(17) 

Treatment as usual (17) Post release 
injection drug use 

Naltrexone: 25% 
TAU: 6% 

NR 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153)  

Treatment as usual 
(counselling and 
medication assisted 
treatment) 
(155) 

Mean score on 
Sexual Risk 
Subscale of RAB 
(Risk Assessment 
Battery) 
(0-18) 

Naltrexone: 2.75 
TAU: 2.86 

NSS 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
(126) 

Placebo 
(124) 

Risk of HIV: mean 
change in 
behaviour scores 
from baseline (0-1) 

Naltrexone: -0.187 
Placebo: -0.13 
 

p=0.02 

 Coviello 2010 Naltrexone Oral  
Ascending dose to 
300mg/week + 
Psychotherapy (56) 

Psychotherapy (55) IV Drug Use (In 
patients completing 
the study) 

Naltrexone: 14% 
Psychotherapy: 22% 

NSS 

 Coviello 2010 Naltrexone Oral 
Ascending dose to 
300mg/week + 
Psychotherapy 
 
(56) 

Psychotherapy 
(55) 

Shared needles 
(those completing 
the study) 

Naltrexone: 7% 
Psychotherapy: 16%  

NSS 

 Coviello 2010 Naltrexone Oral 
Ascending dose to 
300mg/week + 
Psychotherapy 
(56) 

Psychotherapy 
 (55) 

Not using condoms 
(those completing 
the study) 

Naltrexone: 43% 
Psychotherapy: 22% 

NSS 

 Springer 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (66) 

Placebo 
(27) 

HIV treatment 
retention at 6 
months 

Naltrexone: 84.9% 
Placebo: 88.9% 

NSS 
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 Springer 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (66) 

Placebo 
(27) 

Viral suppression at 
6 months, <50 
copies/mL 

Naltrexone: 60.6% 
Placebo: 40.7% 

NSS 

 Springer 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (66) 

Placebo 
(27) 

Viral suppression at 
6 months, <400 
copies/mL 

Naltrexone: 68.2% 
Placebo: 59.3% 

NSS 

 Springer 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (66) 

Placebo 
(27) 

Lost viral 
suppression at 6 
months 

Naltrexone: 7.6% 
Placebo: 33.3% 

NR 

Harm Reduction- Societal Outcomes 

 Coviello 2010 Naltrexone Oral 
Ascending dose to 
300mg/week + 
psychotherapy 
(56) 

Psychotherapy 
(55) 

Self-reported 
criminal behavior 

Naltrexone: 7% 
Psychotherapy: 27% 

NR 

 Lee 2015 Naltrexone Injectable 
380mg every 4 weeks 
 (17) 

Treatment as Usual 
(17) 

Reincarceration 
rates 

Naltrexone: 31% 
TAU: 41% 

NR 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks 
 (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Any reincarceration 
# 

Naltrexone: 35/153= 23% 
TAU: 45/155= 29% 

NSS 

Quality of Life & Symptoms 

 Coviello 2010 Naltrexone Oral 
Ascending dose to 
300mg/week + 
psychotherapy 
(56) 

Psychotherapy 
(55) 

Employment Naltrexone: 66% 
Psychotherapy: 52% 

NSS 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

>1 adverse event Naltrexone: 63/126=50% 
Placebo: 40/124=32% 

p=0.005 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks 
 (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Adverse events Naltrexone: 119/153 
TAU: 90/155 

p<0.001 
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 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Participants with 
one or more 
treatment 
emergent adverse 
events 

Naltrexone: 111/283= 
39% 
Buprenorphine: 141/287= 
49% 

NR 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

>1 serious adverse 
event 

Naltrexone: 3/126=2% 
Placebo: 4/124= 3% 

NSS 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

Discontinued due 
to adverse events 

Naltrexone: 2/126= 2% 
Placebo: 2/124= 2% 

NR 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks 
 (153)  

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Serious adverse 
events 

Naltrexone: 16/153= 11% 
TAU: 45/155= 29% 

p=0.006 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Study medication 
discontinued due to 
adverse events 

Naltrexone: 6/283= 2% 
Buprenorphine: 8/287= 
3% 

NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Total number of 
treatment-
emergent adverse 
events 

NR NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Participants with 
one or more 
treatment-
emergent serious 
adverse events 

Naltrexone: 29/283= 10% 
Buprenorphine: 29/287= 
10% 

NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Total number of 
treatment-
emergent serious 
adverse events 

NR NR 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
 (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Serious Adverse 
Events 

Naltrexone: 6/80 = 7.5% 
Buprenorphine: 3/79= 
3.8% 

NSS 
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 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
 (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Discontinued 
treatment due to 
adverse events 

Naltrexone: 4/80= 5% 
Buprenorphine: 6/79= 
7.6% 

NR 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
 (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Withdrawal-related 
adverse events 

Naltrexone: 28 
Buprenorphine: 10 

p<0.001 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
 (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Total adverse 
events 

Naltrexone: 49 
Buprenorphine: 25 

p<0.001 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks 
 (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Discontinued due 
to adverse events 

Naltrexone: 4/80=5% 
Buprenorphine: 6/79=8% 

NR 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

Craving- mean 
change in VAS score 
from baseline (0-
100) 

Naltrexone: -10.1 
Placebo: 0.7 

<0.0001 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

Mean change from 
baseline in VAS self-
ratings on EQ-5D  
(measure of health 
related quality of 
life) (0-100) 

Naltrexone: 14.1 
Placebo: 2.7 

0.0005 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks 
 (126) 

Placebo 
(124) 

Proportion rated as 
much or very much 
improved on CGI 

Naltrexone: 85.9 
Placebo: 57.5 
 

? 

 Krupitsky 2012 Oral Naltrexone 50mg/day 
(102) 

Placebo 
(102) 

Adverse events Naltrexone: 4/102=4% 
Placebo: 3/102=3% 

NR 

 Mokri 2016 Oral Naltrexone ascending 
dose to 350mg/week 
(63) 

Buprenorphine-
naloxone 56-
112mg/week 
(66) 

Adverse effects 
(aggression, 
violence, 
impulsivity, self-
injury, criminal 

Naltrexone: 17/63= 27% 
Buprenorphine: 22/66= 
33% 

0.43 
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justice 
involvement) 

 Springer 2018 Naltrexone Injectable 
380mg every 4 weeks 
 (66) 

Placebo 
(27) 

Total adverse 
events 

Naltrexone: 36 
Placebo: 9 

NA 

Opioid Use & Treatment Retention 

 Korthuis 2017 Naltrexone Injectable 
380mg every 4 weeks 
(12) 

Treatment as Usual 
(12) 

Treatment 
initiation within 
four weeks 

Naltrexone: 5/12=42% 
TAU: 12/12= 100% 

p=0.002 

 Lee 2016 Naltrexone Injectable 
380mg every 4 weeks (153) 
 

Treatment as Usual 
 (counselling and 
access to medication 
assisted treatment) 
(155) 

Treatment 
initiation 

Naltrexone: 146/153=95% 
TAU: 155/155= 100% 

NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Inducted to study 
medication 

Naltrexone: 204/283= 
72% 
Buprenorphine: 270/287= 
94% 

p<0.001 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Treatment 
initiation 

Naltrexone: 71/80= 89% 
Buprenorphine: 72/79= 
91% 

NR 

 Coviello 2010 Naltrexone oral 
Ascending dose to 
300mg/week + 
psychotherapy 
(56) 

Psychotherapy 
(55) 

Retention in 
treatment 

Naltrexone: 18/56=32% 
Psychotherapy: 
16/55=29% 

NSS? 

 Korthuis 2017 Naltrexone Injectable 
380mg every 4 weeks (12) 
 

Treatment as usual 
(12) 

Retention at 16 
weeks (4 weeks 
after last injection) 

Naltrexone: 5/12= 42% 
TAU: 6/12= 50% 

0.1 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks (126) 

Placebo 
(124) 

Patients who 
completed double-
blind treatment 
period 

Naltrexone: 67/126=53% 
Placebo: 47/124=38% 

0.0171 

 Krupitsky 2012 Oral Naltrexone 50mg/day 
(102) 

Placebo 
(102) 

Retention without 
relapse at 24 weeks 

Naltrexone:  16/102=16% 
Placebo: 11/102=11% 

NSS 
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 Krupitsky 2013 Oral Naltrexone 50mg/day 
(76) 

Placebo 
(75) 

Retention without 
relapse at 24 weeks 

Naltrexone: 15/76=20% 
Placebo: 8/75=11% 

NSS 

 Lee 2015 Naltrexone Injectable 
380mg every 4 weeks 
 (17) 

Treatment as Usual 
(17) 

Retention at 8 
weeks 

Naltrexone: 10/16 
TAU: 7/17 

NR 

 Lee 2018 Naltrexone Injectable 
380mg every 4 weeks (283) 

Buprenorphine-
naloxone 8-24mg 
(287) 

Retention at 24 
weeks 

Naltrexone: 96/283=34% 
Buprenorphine: 
115/287=40% 

NR 

 Mokri 2016 Oral Naltrexone ascending 
dose to 350mg/week 
(63) 

Buprenorphine-
naloxone 56-
112mg/week 
(66) 

Treatment 
retention 

Naltrexone: 1/63=2% 
Buprenorphine: 
21/66=32% 

p<0.001 

 Tanum 2017 Naltrexone Injectable 
380mg every 4 weeks (80) 

Buprenorphine-
naloxone 4-24mg/day  
(79) 
 

Retention at 12 
weeks 

Naltrexone: 56/80=70% 
Buprenorphine: 
49/79=62% 

NR 

 Springer 2018 Naltrexone injectable 
380mg every 4 weeks (66) 

Placebo 
(27) 

Retention at 6 
months 

Naltrexone: 10/66 = 
15.2% 
Placebo: 4/27 = 14.8% 

0.967 

 Krupitsky 2011 Naltrexone Injectable 
380mg every 4 weeks (126) 

Placebo 
(124) 

Patients with total 
confirmed 
abstinence 

Naltrexone: 45/126=36% 
Placebo:28/124=23% 

p=0.022 

 Lee 2015 Naltrexone Injectable 
380mg every 4 weeks (17) 

Treatment as Usual 
(17) 

Confirmed opioid 
abstinence weeks 
1-8 

Naltrexone: 8/17=47% 
TAU: 1/17=6% 

p<0.007 

 Coviello 2010 Naltrexone Oral 
Ascending dose to 
300mg/week + 
psychotherapy 
(56) 

Psychotherapy 
(55) 

Positive opioid drug 
screen at 6 months 

22% of participants were 
positive for opioids 
 
No difference between 
treatment groups.  

NR 

 Mokri 2016 Oral Naltrexone ascending 
dose to 350mg/week 
(51) 

Buprenorphine-
naloxone 56-
112mg/week 
(51) 

Abstinence Naltrexone: 4/51=8% 
Buprenorphine: 
8/51=16% 
 

NSS 
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Cannabinoids 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Bisaga 
2015* 

RCT, 9 weeks, 
inpatient for 
8 days then 
outpatient for 
8 days 

Opioid-
dependent, 
cannabinoid 
users, 85% male 

 38 60 Dronabinol 
starting on day 2, 
titrated to 
30mg/day, of 
detoxification 
phase (40) 

Placebo starting 
on day 2 of 
detoxification 
phase (20) 

Subjective Opiate 
Withdrawal Scale 
(SOWS), retention 
in treatment, 
compliance, 
adverse effects 

4 

RCT= Randomized Controlled Trial  
*Study identified from RCT search. 
** Study identified through grey literature search. 
 
 

Individual Study Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes  
       

Quality of Life & Symptoms 

 Bisaga 2015 Dronabinol (40) Placebo (20) SOWS mean score - 
day 1, (SD) 
Maximum score 64 

Dronabinol 20.9 (17.7), 
Placebo 20.3 (16.5) 
 

NR 

 Bisaga 2015 Dronabinol (40) Placebo (20) SOWS mean score - 
days 2-4, (SD) 
Maximum score 64 

MD 11.34 95% CI 4.51, 
18.17 

0.003 
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 Bisaga 2015 Dronabinol (40) Placebo (20) SOWS mean score - 
days 5-8, (SD) 
Maximum score 64 

MD 6.69 95% CI -1.81, 
15.19 

NSS 

 Bisaga 2015 Dronabinol (27) Placebo (11) Adverse effects, # 
participants 

Dronabinol 26/27=96.3%, 
Placebo 10/11=90.9% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) Adverse effects 
leading to removal 
from trial 

Dronabinol 1/27=3.7%, 
Placebo 0/11=0% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) Participants 
requiring dose 
reduction 

Dronabinol 6/27=22.2%, 
Placebo 1/11=9.1% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) Participants 
requiring 
discontinuation of 
medication 

Dronabinol 1/27=3.7%, 
Placebo 0/11=0% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Insomnia 

Dronabinol 17/27=63.0%, 
Placebo 7/11=63.6% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Mood changes 

Dronabinol 5/27=18.5%, 
Placebo 4/11=36.4% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Changes in appetite 

Dronabinol 2/27=7.4%, 
Placebo 2/11=18.2% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Fatigue, drowsiness 

Dronabinol 7/27=25.9%, 
Placebo 1/11=9.1% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Nausea, vomiting 

Dronabinol 5/27=18.5%, 
Placebo 2/11=18.2% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Diarrhea 

Dronabinol 7/27=25.9%, 
Placebo 2/11=18.2% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Headache 

Dronabinol 3/27=11.1%, 
Placebo 2/11=18.2% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Body aches 

Dronabinol 3/27=11.1%, 
Placebo 1/11=9.1% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) Gastrointestinal 
distress 

Dronabinol 4/27=14.8%, 
Placebo 3/11=27.3% 

NR 

 Bisaga 2015 Dronabinol (27) Placebo (11) 
Sweating, chills 

Dronabinol 4/27=14.8%, 
Placebo 0/11=0% 

NR 

Opioid Use & Treatment Retention 
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 Bisaga 2015 Dronabinol (27) Placebo (11) Retention in 
treatment 

Dronabinol 35%,  
Placebo 35% 

NSS 

 Bisaga 2015 Dronabinol (27) Placebo (11) Compliance, days in 
which ≥80% 
capsules were 
taken 

Dronabinol 84%,  
Placebo 80% 

NSS 

N/A= Not Applicable; NSS= Not statistically significant; SOWS= Subjective Opioid Withdrawal Scale; MD= Mean Difference; Cl= Confidence Interval; SD= Standard Deviation 
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Witnessed Ingestion 
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Saulle 2017 6 (7999) 35 Opioid-
dependent 

3 3 months- 
6 years 

Supervised opioid 
substitution therapy 
(methadone or 
buprenorphine-naloxone) 
versus unsupervised 
therapy 

Retention, 
abstinence, 
diversion, 
adverse events, 
severity of 
dependence, 
mortality  

Y 6 

 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, 
% Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Bell 2007 RCT, 13 
weeks, 
outpatient 
drug 
treatment 
centers 
(Australia) 

Heroin-
dependent for at 
least 12 months, 
75% male 

35 119 Supervised 
buprenorphine-
naloxone (daily, 
second-daily, or 
thrice-weekly, 
depending on 
stability) (61) 

Weekly take-home 
doses of 
buprenorphine-
naloxone (58) 

Retention, 
heroin/other drug 
use, quality of life, 
psychological 
symptoms, reports 
of 
diversion/injection 

2 

Holland 
2012 

Pilot RCT, 3 
months, 
community 

Opioid-
dependent who 
had received 
supervised 

35 
(median) 

60  2x weekly 
supervision (21) 
Dispensed daily 
but supervised 

Daily, 
unsupervised 
methadone (19) 

Retention, illicit 
heroin use, other 
illicit drug use, 
addiction severity, 

3 
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pharmacies 
(Scotland) 

methadone for 
three months, 
70% male 

only two days per 
week. 
 
Supervised (20)- 
received daily 
supervised 
methadone 

social/psychological 
function, quality of 
life, criminal 
behavior, 
treatment 
satisfaction, 
adverse events 

Holland 
2014 

RCT, 6 
months, 
community 
drug services 
(Scotland) 

Opioid-
dependent and 
starting 
maintenance 
therapy with 
methadone or 
buprenorphine, 
77% male 

34 293 Supervised (145)- 
received daily 
supervised 
buprenorphine-
naloxone or 
methadone for 3 
months 

Daily, 
unsupervised 
buprenorphine-
naloxone or 
methadone (148) 
(after 7-28 days of 
supervision) 

Retention, illicit 
drug use, 
psychological 
functioning, 
addiction severity, 
social functioning, 
quality of life, 
criminal behavior, 
compliance and 
diversion 

3 

Rhoades 
1998** 

RCT, 6 
months, 
university 
medical 
center (USA) 

Opioid-
dependent (DSM-
III), 71% male 

38 107 Supervised 
Methadone (50 or 
80 mg) (NR) 
-five days per 
week 

Supervised 
Methadone (50 or 
80 mg) (NR) 
- two days per 
week  

Retention, illicit 
opioid use, 
addiction severity, 
AIDS risk, craving 
 
Reported for 
supervision status 
and/or dose (50mg 
or 80mg) 

1 

Fiellin 
2006** 

RCT, 6 
months, 
primary care 
clinic (USA) 

Opioid-
dependent and 
meeting criteria 
for opioid-agonist 
maintenance 
treatment, 78% 
male 

36 166 Enhanced Medical 
Management + 
Thrice weekly 
buprenorphine-
naloxone 
dispensing (56) 
 
Standard Medical 
Management + 
Thrice weekly 
buprenorphine-

Standard Medical 
Management + 
Once weekly 
buprenorphine-
naloxone 
dispensing (54) 
 
 

Retention, 
adherence to 
medication, 
treatment 
satisfaction, 
opioid/cocaine use 

3 
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naloxone 
dispensing (56) 
 
Standard 
Management = 
brief, manual-
guided, medically 
focused 
counselling (~20 
minutes) 
 
Enhanced 
Management = in 
depth drug 
counselling (~45 
minutes) 

RCT= Randomized Controlled Trial; NR= Not reported 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Individual Study Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 
 Bell 2007 Supervised (61) Unsupervised (58) Diversion of trial 

medication 
18 reports (logged by 
participating clinics); 
difference between groups 
not reported. 

Not reported 

 Holland 2014 Supervised (145) Unsupervised (148) Crime in past 30 
days (self-report) 

Supervised: 17/82=20.7% 
Unsupervised:9/86=10.5% 

p=0.07 

Quality of Life & Symptoms 
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 Bell 2007 Supervised (61) Unsupervised (58) Depression, 
anxiety, stress 
(Scale Changes) 

No difference between 
groups at 3 months. 
 

p=0.98 
(depression); 
p=0.72 
(anxiety); 
p=0.64 
(stress) 

 Bell 2007 Supervised (61) Unsupervised (58) Serious Adverse 
Events (requiring 
hospitalization) 

6 serious adverse events, 5 
occurring in the 
unobserved group (all not 
related to medication) 

Not reported 

 Holland 2012 Supervised (20) 
 
2x/week Supervised (21) 

Unsupervised (19) Physical health, 
social functioning, 
crime involvement, 
quality of life, 
treatment 
satisfaction 

No between group 
differences. 

Not reported 

 Holland 2014 Supervised (145) Unsupervised (148) Quality of life, 
social functioning 

No between group 
differences. 

 

 Fiellin 2006 Standard + 3x/week 
supervised 
 
Enhanced + 3x/week 
supervised 

Standard + 1x/week 
supervised 

Treatment 
Satisfaction Score 

Mean (95% Cl) 
Standard + 3x: 80.3 (77.6, 
83) 
Enhanced + 3x: 82.6 (80, 
85.3) 
Standard + 1x: 85.2 (82.5, 
88) 

p=0.04 

Opioid Use & Treatment Retention 

 Bell 2007 Supervised (61) Unsupervised (58) Retention at 3 
months 

Supervised: 37/61= 61% 
Unsupervised: 33/58=57% 

p=0.84 

 Holland 2012 Supervised (20) 
 
2x/week Supervised (21) 

Unsupervised (19) Retention at 3 
months 

Supervised: 15/20= 75% 
2x Supervised: 18/21=86% 
Unsupervised: 17/19=90% 

p=0.449 

 Holland 2014 Supervised (145) Unsupervised (148) Retention at 3 
months 

Supervised: 100/145= 69% 
Unsupervised: 109/148= 
74% 
OR 0.74 95% Cl 0.43, 1.27 

NSS 

 Holland 2014 Supervised (145) Unsupervised (148) Retention at 6 
months 

OR 1.00 95% Cl 0.63, 1.59 NSS 
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 Rhoades 
1998 

Supervised 5x/week Supervised 2x/week Retention at 24 
weeks 

Overall: 71/107= 66% 
 
*Subjects who were 
required to visit the clinic 
less frequently were less 
likely to drop out.  
 
 

p=0.0053 

 Fiellin 2006 Standard + 3x/week 
supervised 
 
Enhanced + 3x/week 
supervised 

Standard + 1x/week 
supervised 

Completion of 
study (24 weeks) 

Standard + 3x: 43% 
Enhanced + 3x: 39% 
Standard + 1x: 48% 

p=0.64 

 Bell 2007 Supervised (61) Unsupervised (58) No heroin use in 
past 30 days (self-
report) 

Supervised: 22/49=45% 
Unsupervised: 26/43=61% 
 

p=0.14 

 Holland 2012 Supervised (20) 
 
2x/week Supervised (21) 

Unsupervised (19) Illicit heroin use in 
past 30 days  

Median (IQR) 
Supervised: 0 (0,2) 
2x Supervised: 0 (0, 2) 
Unsupervised: 2 (0, 13) 

p=0.933 

 Holland 2014 Supervised (145) Unsupervised (148) Opiate Use at 3 
months 

Supervised: 34/57= 60% 
Unsupervised: 34/67= 51% 

p=0.32 

 Fiellin 2006 Standard + 3x/week 
supervised 
 
Enhanced + 3x/week 
supervised 

Standard + 1x/week 
supervised 

Opioid Use (self-
reported 
frequency) 

No between group 
differences 

p=0.73 

 Fiellin 2006 Standard + 3x/week 
supervised 
 
Enhanced + 3x/week 
supervised 

Standard + 1x/week 
supervised 

Opioid-negative 
urine specimens 
(%) 

Standard + 3x: 40% 
Enhanced + 3x: 44% 
Standard + 1x: 40% 

p=0.82 

 Fiellin 2006 Standard + 3x/week 
supervised 
 
Enhanced + 3x/week 
supervised 

Standard + 1x/week 
supervised 

Maximum duration 
of continuous 
abstinence from 
opioids 

Mean Weeks (95% Cl) 
Standard + 3x: 5.7 (4.0, 
7.3) 
Enhanced + 3x: 5.5 (3.8, 
7.0) 

p=0.54 
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Standard + 1x: 6.7 (5.0, 
8.3) 
 

IQR= Interquartile range; OR= Odds Ratio; Cl= Confidence Interval; NSS= Not statistically significant 
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Urine Drug Testing 
 
Descriptions of Systematic Reviews 
 

Systematic 
Review 

 

Total 
Included 

Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 

(Y/N) 

AMSTAR (0-6) 

Chou 2014 161 (NR) NR Adults (including 
pregnant 
women), 
adolescents and 
children 
prescribed 
methadone for 
pain or OUD 

1 4.4 years 
(median) 

Urine drug screen  All-cause 
mortality 
Drug related 
death 

N 5 

OUD= Opioid Use Disorder; NR= Not reported 

 
 
 
Descriptions of Individual Studies 
 

Author Design, Duration, 
Setting 

Patient 
Characteristic
s, % Male 

Mean Age Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

McCowan 
2009 

Retrospective 
cohort, 4.4 years 
(median), 
outpatient 
primary care 

Methadone 
patients, 68% 
male 

NR (65% 
under 30 
years of age) 

2378 At least one urine 
test (1857) 
 

No urine test 
(521) 

All-cause 
mortality 
Drug related 
death 

Not Applicable 

NR= Not reported 
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Individual Study Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

 McCowan 
2009 

Had at least one urine test 
(1857) 

No urine test 
(521) 

All-cause mortality Overall Deaths: 181/2378= 
8% 
 
Adjusted HR 0.33 (0.22-
0.49) 
ARR = 12%* 
 
*our calculation 

p<0.05 

 McCowan 
2009 

Had at least one urine test 
(1857) 

No urine test 
(521) 

Drug related death Adjusted HR 0.52 (0.26-
1.04) 

NSS 

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 

       

Opioid Use & Treatment Retention 

       
ARR= Absolute Risk Reduction; HR= Hazard Ratio; NSS= Not statistically significant 
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Tapering  
 
Description of Systematic Reviews  
 

Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of 
Studies 

Intervention Comparator Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Gowing 
2017 

27 (3048) ~25-
40 

Opioid-
dependence 

3 NR Tapering/Stable 
doses of 
Buprenorphine 

Tapering 
methadone, 
alpha2-
adrenergic 
agonists, 
symptomatic 
medications, 
placebo 

Completion of 
treatment, 
side effects, 
withdrawal 
symptoms 

Y 5 

Frank 2017 67 (12546) 
 
11 RCTs 
56 
Observational 
studies 

NR Opioid-
dependence 
or chronic 
pain 
patients 

1 NR Buprenorphine-assisted dose 
reduction 
Ketamine-assisted dose reduction 
Interdisciplinary pain programs 
Behavioural interventions 
Other outpatient programs 
Detoxification 
Acupuncture 

Completion of 
study, illicit 
drug use, 
pain/function 
improvement, 
withdrawal 
symptoms 

N 5 

RCT= Randomized Controlled Trial; NR= Not reported 

 
1. Opioid Agonist Therapy: Buprenorphine Taper versus Buprenorphine Maintenance  
 
Descriptions of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number of 
Patients (N) 

Intervention 
(n) 
 

Comparator (n) Outcomes JADAD 
(0-5) 
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Blondell 
2010 

RCT, 6 
months, 
inpatient (for 
medication 
stabilization) 
and 
outpatient 

Opioid-dependent 
(DSM-IV) patients 
on prescription 
opioids for 
chronic non-
cancer pain, 50% 
male 

45 12 (sample 
size was 60, 
but 
terminated 
after 12 as 
0/6 patients 
in the 
tapering 
arm could 
complete 
study) 

Buprenorphine 
Taper (6) 
Taper over four 
months then 
complete 
discontinuation 
for two months 
Note: patients 
able to opt out 
of taper during 
the first four 
months  

Buprenorphine Stable (6) 
 
Could increase dose during first 4 
weeks; goal was to use the lowest 
possible dose to limit side effects 
and control pain 

Completion of 
treatment 

3 

Fiellin 
2014** 

RCT, 14 
weeks, 
primary care 
(USA) 

Prescription 
opioid-dependent 
(DSM-IV), 58% 
male 

30 113 Buprenorphine-
naloxone taper 
(57) 
 
Received a 
stable dose 
over 4 weeks 
then followed a 
gradual 
tapering 
protocol (2 mg 
decrease every 
3 days) for 3 
weeks. Were 
given adjuvant 
medications to 
use for 
withdrawal 
symptoms. 

Buprenorphine-naloxone 
maintenance (56) 
 
Received a stabilization dose for 
14 weeks. Could have increased 
dosing to 20-24 mg/day 
depending on patient comfort or 
evidence of ongoing illicit opioid 
use. 

Illicit opioid 
use, retention 
(from 
randomization 
to last clinical 
contact) 

3 

     All patients were inducted and stabilized on 
buprenorphine-naloxone (mean 15 mg/day) over 2 
weeks (included evaluation and education by nurses 
during brief sessions three times per week).  
Patients also received brief counselling throughout 
the trial. 
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Sees 
2000** 

RCT, 14 
months, 
specialty drug 
clinic (USA) 

Opioid-dependent 
(DSM-III), 59% 
male 

39 179 Methadone 
Maintenance 
Therapy (MMT) 
(91) 
 
Inducted over 
17 days; 
Received stable 
dosing of 
methadone for 
14 months; 
during the first 
six months, 
participants 
were required 
to attend 1 
hour of group 
therapy per 
week and 1 
hour of 
individual 
therapy 
monthly (after 
6 months, 
therapy 
became 
optional) 

Methadone Taper (88) 
 
Inducted over 17 days followed 
by stable dosing until the end of 
month 4. Following stabilization, 
participants were tapered off  
their dose for 60 days. During this 
time, participants were required 
to attend 1 hour of group 
therapy, 1 hour of individual 
therapy, and 1 hour of cocaine-
specific therapy (if required) 
every week. Additionally, 
participants attended weekly 
education classes. Following 
taper, participants were offered 
psychosocial therapy only until 
month 14. 

Illicit opioid 
use, 
retention, 
psychosocial 
functioning 
(addiction 
severity 
index), 
cocaine use, 
HIV risk 
behaviours 

3 

RCT= Randomized Control Trial 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 

 
 
 
 
 
 



 227 

Randomized Controlled Trials Outcomes 
 

Reference SR Author, Year Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity  

       

Harm Reduction- Societal Outcomes  

       

Quality of Life & Symptoms 

 Sees 2000 Taper (88) Stable (91) Addiction Severity 
Index (ASI) 

No difference on any subscales p>0.05 

Opioid Use & Treatment Retention 

 Blondell 2010 Buprenorphine Taper (6) Buprenorphine 
Stable (6) 

Completion of 6- 
month treatment  
 

Taper: 0/6= 0% 
Stable: 5/6= 83% 

P=0.015 

 Fiellin 2014 Taper (57) Stable (56) Completion of 14-
week trial  

Taper: 6/57=11% 
Stable: 37/56=66% 

p<0.001 

 Sees 2000 Taper (88) Stable (91) Participants assessed 
at 12 months 

Taper: 57/88=65% 
Stable: 77/91=85% 

p=0.003 

 Fiellin 2014 Taper (57) Stable (56) Days retained (mean) Taper: 57.5 days 
Stable: 98.7 days 

p<0.001 

 Sees 2000 Taper (88) Stable (91) Days retained 
(median) 

Taper: 174 days 
Stable: 438.5 days 

NR 

 Fiellin 2014 Taper (57) Stable (56) Total urine samples 
provided (out of all 
possible) 

Taper: 57.3% 
Stable: 78.2% 

p=0.001 

 Fiellin 2014 Taper (57) Stable (56) Mean % of opioid-
negative urine 
samples 

Taper: 35.2% 
Stable: 53.2% 

NR 

 Sees 2000 Taper (88) Stable (91) Rate of Illicit Opioid 
Use 

Actual Numbers not reported p<0.05 (less 
for stable 
group) 

 
References 
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2. Opioid Agonist Therapy: “Fast” Taper versus “Slow” Taper  
 
Descriptions of Randomized Controlled Trials 
 

Author Design, 
Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Marsch 
2016 

RCT, 63 days, 
two outpatient 
research sites 
(USA) 

Opioid-dependent 
(DSM-IV) 
adolescents and 
young adults (age 
16-24), 58% male  

20.5 
(21% 
under 
the 
age of 
18) 

53 Buprenorphine-
Naloxone Taper- 28 
days (28) 

Buprenorphine-
Naloxone Taper- 56 
days (25) 

Opioid 
abstinence, 
treatment 
retention 

4 

Ling 2009 RCT, ~20 
weeks, eleven 
outpatient 
sites in ten 
cities (USA) 

At least 15 years of 
age and seeking 
treatment for 
opioid 
dependence. 
Excluded if they 
had a concurrent 
DSM-IV addiction, 
67% male 

36 516 Buprenorphine-
Naloxone Taper- 7 
days (255) 

Buprenorphine-
Naloxone Taper- 28 
days (261) 

Retention, 
opioid 
abstinence, use 
of other drugs, 
withdrawal and 
craving  

2 
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Sigmon 
2013  

RCT, 12 weeks, 
outpatient 
clinic (USA) 

Opioid-dependent 
(DSM-IV), 
providing opioid-
positive urine, 
willing to undergo 
detox and 
reporting oral drug 
as primary drug of 
abuse, 69% male 

27.5 70 Buprenorphine-
Naloxone Taper- 1 
Week (24) 
 
Buprenorphine-
Naloxone Taper- 2 
weeks (24) 

Buprenorphine-
Naloxone Taper- 4 
Weeks (22) 

Abstinence, 
treatment 
retention, 
naltrexone 
ingestion 

4 

RCT= Randomized Controlled Trial 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
 
Description of Tapering Protocols  
 

Study “Fast” Tapering Protocol “Slow” Tapering Protocol Other Interventions (All Participants) 

Ling 2009 Buprenorphine-naloxone SL 
4-week stabilization (3 weeks flexible dosing, 1 week at optimal dose) 

Starting dose was determined by physician’s experience with drug and needs of participant 
(documented rationale was not required) 

 

Weekly clinic visits with seven days of 
take-home medication.  
 
Vouchers or grocery tokens for 
participation in screening and 
attendance at visits. 
 
Psychosocial treatment was offered and 
encouraged at the 11 participating 
clinics, however, the treatment was not 
standardized across sites and it was not 
mandatory.  
 
Received a self-help buprenorphine 
treatment booklet.  
 
Adjuvant medications could be 
prescribed at the physician’s discretion.  

7-day Taper (Based on starting dose)  
Study Day 8 mg 16 mg 24 mg 

1 8 mg 16 mg 24 mg  

2 6 mg 12 mg 20 mg 
3 6 mg 10 mg 16 mg 
4 4 mg  8 mg 12 mg 
5 4 mg 4 mg 8 mg 

6 2 mg 2 mg 4 mg 
7 2 mg 2 mg 2 mg 

  
 

28-day Taper (Based on starting dose) 
Study 
Day 

8 mg 16 mg  24 mg 

1 8 mg 16 mg  24 mg 

2 8 mg 16 mg 24 mg 
3 6 mg 12 mg 20 mg 
4 6 mg 12 mg 20 mg 
5 6 mg  12 mg 20 mg 
6 6 mg 10 mg 16 mg 
7 6 mg 10 mg 16 mg 
8 6 mg 10 mg 16 mg 
9-11 6 mg 8 mg 12 mg 
12-14 4 mg 8 mg 10 mg 
15-16 4 mg 6 mg 8 mg 

17-19 4 mg  4 mg 6 mg 
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20-22 2 mg 4 mg 4 mg 

23-25 2 mg 2 mg 2 mg 
26-28 2 mg 2 mg 2 mg 

 

Sigmon 2013 Stabilized on buprenorphine-naloxone x 2 weeks 
Mean starting dose: 11.5 mg (2-20 mg)  

 

Daily clinic visits during Phase I, weeks 
one to five after randomization. 
 
Visits were reduced to three times 
weekly in Phase II, weeks six to twelve.  
 
Observed urine samples were collected 
three times per week.  
 
Adjuvant medications to treat 
withdrawal symptoms were available on 
an as needed basis.  
 
Behavioural therapy, based on the 
community reinforcement approach, 
was offered twice weekly for 1-1.5 
hours. Participation was encouraged but 
there were no consequences for missed 
attendance. 

7-day Taper 
Followed by Naltrexone + Placebo until week 12 
 
14-day Taper 
Followed by Naltrexone + Placebo until week 12 
 
 

21-day Taper 
Followed by Naltrexone + Placebo until 
week 12 

Tapering: 2 mg reductions from stabilization dose until 2 mg was reached. Then given 1 mg 
followed by placebo. 

Only those successful in completing the taper and remaining off opioids (required at least one 
opioid-negative urine and no self-reported opioid use in previous 24 hours), were started on 
naltrexone. Failure to transition to naltrexone by week 5 resulted in removal from the study. 

Marsch 2016 Initiated on buprenorphine 6 mg or 8 mg (depending on body weight and reported drug use) 
Additional 2, 4, 6, 8 mg after 1 hour if withdrawal symptoms present. 

After 2 days: Switched to buprenorphine-naloxone 

Daily clinic visits and dispensing of 
medication initially.  
 
Transitioned to two to three times per 
week attendance with take-home doses 
after a period of stabilization (did not 
specify how long). 
 
Supervised urine samples collected 
randomly during clinic visits. 
 
Behavioural therapy, based on 
motivational interviewing and 
community reinforcement offered three 
times per week during daily visits and 
then twice per week. 

28-day Taper (Based on starting dose) 

Study Day 6 mg Study Day 8 mg 

1-9 6 mg 1-7 8 mg 

10-18 4 mg 8-14 6 mg 

19-27 2 mg 15-21 4 mg 

28-63 0 mg 22-27 2 mg 

 28-63 0 mg 
 

56-day Taper (Based on starting dose) 

Study 
Day 

6 mg Study 
Day 

8 mg 

1-18 6 mg 1-14 8 mg 

19-37 4 mg 15-28 6 mg 

38-56 2 mg 29-42 4 mg 

57-63 0 mg 43-56 2 mg 

 57-63 0 mg 
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Vouchers given for opioid-negative 
urine samples and attendance. 

SL= Sublingual Formulation 

 
 
Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Morbidity & Mortality  

       

Harm Reduction- Societal Outcomes 
       

Quality of Life & Symptoms 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Withdrawal- End of 
Taper 
1. Clinical Opiate 
Withdrawal Scale 
(COWS); 11-item 
measure of 
withdrawal; 48= max 
score (higher= more 
withdrawal) 
2. Adjective Rating 
Scale for Withdrawal 
(ARSW); 16 measures 
of withdrawal, 144= 
maximum score 
(higher= more 
withdrawal) 
3. Visual Analogue 
Scale (VAS); 0-100 
(higher= more 

Mean (Standard Deviation) 
1. COWS 
7 day: 2.73 (3.08) 
28 day: 2.53 (3.56) 
2. ARSW 
7 day: 21.93 (25.95) 
28 day: 17.96 (24.76) 
3. VAS 
7 day: 24.5 (29.63) 
28 day: 23.24 (30.29) 

1. p>0.05 
2. p>0.05 
3. p>0.05 
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cravings or 
withdrawal 
symptoms) 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Withdrawal- 3-month 
follow-up  
1. COWS 
2. ARSW 
3. VAS 

Mean (Standard Deviation) 
1. COWS 
7 day: 0.81 (1.65) 
28 day: 1.22 (1.77) 
2. ARSW 
7 day: 11.55 (21.41) 
28 day: 13.16 (17.76) 
3. VAS 
7 day: 19.42 (27.54) 
28 day: 24.26 (29.52) 

1. p>0.05 
2. p>0.05 
3. p>0.05 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Use of Adjuvant 
Medications 

7 day: 17/255 = 7% 
28 day: 26/261 = 10% 

NR 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Number of Adjuvant 
Medications Used 

Mean (standard deviation) 
7 day: 1.29 (0.69) 
28 day: 1.54 (0.86) 

NSS 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Participant 
Satisfaction- End of 
Treatment 
 
10-point rating scale 
1=not satisfied 
10= very satisfied  

Not reported NSS 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Participant 
Satisfaction- 3 month 
Follow Up 

Mean (standard deviation) 
7 day: 8.99 (1.82) 
28 day: 9.46 (1.07) 
 
t=-2.18 

p=0.0298 

Opioid Use & Treatment Retention 

 Marsch 2016 Buprenorphine-Naloxone 
Taper- 28 days (28) 

Buprenorphine-
Naloxone Taper- 
56 days (25) 

Retention- End of 
Treatment (63 days) 

28 day: 5/28 = 17.9% 
56 day: 9/25 = 36% 

p=0.049 
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 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Retained- End of 
Follow Up (3 months) 

7 day: 92/255 = 36.1% 
28 day: 114/261 = 43.7% 

NR 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Retained- End of 
Taper 

7 day: 202/255 = 79.2% 
28 day: 172/261= 65.9% 

NR 

 Sigmon 2013  Buprenorphine-Naloxone 
Taper- 1 Week (24) 
 
Buprenorphine-Naloxone 
Taper- 2 weeks (24) 

Buprenorphine-
Naloxone Taper- 
4 Weeks (22) 

Retention- End of 
Phase 2 (Week 12, 
Final Visit) 

1 week: 6/24= 25% 
2 week: 4/24= 16.67% 
4 week: 11/22= 50% 

p=0.04 

 Sigmon 2013  Buprenorphine-Naloxone 
Taper- 1 Week (24) 
 
Buprenorphine-Naloxone 
Taper- 2 weeks (24) 

Buprenorphine-
Naloxone Taper- 
4 Weeks (22) 

Retention- End of 
Phase 1 (Week 5 
Visit) 

1 week: 10/24 = 41.67% 
2 week: 7/24 = 29.17% 
4 week: 14/22 = 63.6% 

p=0.06 

 Marsch 2016 Buprenorphine-Naloxone 
Taper- 28 days (28) 

Buprenorphine-
Naloxone Taper- 
56 days (25) 

Retention in 
Treatment (Days) 

28 day: 26.4 
56 day: 37.5 

p=0.027 

 Marsch 2016 Buprenorphine-Naloxone 
Taper- 28 days (28) 

Buprenorphine-
Naloxone Taper- 
56 days (25) 

Opioid-negative Urine 
Samples 
 
Missing samples = 
Positive 

28 day: 17% 
56 day: 35% 

p=0.039 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Opioid-negative 
Samples- End of 
Taper 

7 day: 113/255= 44.3% 
28 day: 78/261= 29.9% 

p=0.0007 

 Ling 2009 Buprenorphine-Naloxone 
Taper- 7 days (255) 

Buprenorphine-
Naloxone Taper- 
28 days (261) 

Opioid-negative 
Samples- 3 month 
follow up  

7 day: 31/255 = 12.2% 
28 day: 35/261= 13.4% 

p=0.67 

 Sigmon 2013  Buprenorphine-Naloxone 
Taper- 1 Week (24) 
 
Buprenorphine-Naloxone 
Taper- 2 weeks (24) 

Buprenorphine-
Naloxone Taper- 
4 Weeks (22) 

Opioid Abstinence 
(Opioid-negative 
Urine Samples) 
End of Phase I 

1 week: 7/24= 29.17% 
2 week: 7/24= 29.17% 
4 week: 14/22= 63.6% 

p=0.02 
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 Sigmon 2013  Buprenorphine-Naloxone 
Taper- 1 Week (24) 
 
Buprenorphine-Naloxone 
Taper- 2 weeks (24) 

Buprenorphine-
Naloxone Taper- 
4 Weeks (22) 

Opioid Abstinence 
(Opioid-negative 
Urine Samples) 
End of Phase II 

1 week: 5/24=20.8% 
2 week: 4/24=16.67% 
4 week: 11/22= 50% 

p=0.03 

 Marsch 2016 Buprenorphine-Naloxone 
Taper- 28 days (28) 

Buprenorphine-
Naloxone Taper- 
56 days (25) 

Longest Duration of 
Abstinence (Days) 

28 day: 7.3 
56 day: 16.3 

p=0.053 

COWS= Clinical Opioid Withdrawal Scale; NSS= Not Statistically Significant; NR= Not reported; ARSW= Adjective Rating Scale for Withdrawal; VAS= Visual Analogue Scale 
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Psychosocial and Behavioural Therapy:  
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Davis 2016 69 (NR) 
 

NR Substance 
Use 
Disorders 

1 Included 
studies 
over a 
5.2- year 
period 

Voucher/Monetary-based 
contingency management 

Abstinence N 1 

Dugosh 
2016 

27 (NR) NR Opioid 
dependence 

3 NR Psychosocial Interventions in 
conjunction with 
pharmaceutical treatment 
for treating opioid disorder 

Treatment 
retention, opioid 
use, and 
counselling 
attendance 

N 2 

Chou 2016 28 (NR) NR Opioid 
dependence 
in primary 
care  

3 NR Medication-assisted 
treatment 
(methadone/buprenorphine) 
with pharmacological 
therapy and psychosocial 
interventions for treating 
OUD 

Retention, 
substance-use 
outcomes 
(mortality, 
substance use, 
overdose), 
quality of life, 
function, work, 
criminal activity, 
transmission of 
infection 

N 4 
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Amato 
2011 

35 (4319) 35 Opioid 
dependence 

8 17 weeks 
(mean) 

Psychosocial plus agonist 
treatment vs agonist alone 

Retention in 
treatment, 
abstinence, 
craving, 
compliance, 
psychiatric 
symptoms, 
quality of life, 
death, severity 
of dependence 

Y 6 

Timko 2016 55 NR Opioid 
dependence 

1 NR Contingency management, 
pharmaceutical 
interventions, 
counselling/education 

Retention rates N 4 

Ainscough 
2017 

22 (2333) NR Substance 
use 
disorders 

6 2-31 
weeks 

Contingency management 
(positive and negative) 

Retention, 
abstinence 

Y 4 

DiClemente 
2017 

34 (NR) NR Substance 
use 
disorders  

2 NR Motivational-based 
interventions for various 
substances of abuse and 
gambling 

Retention, 
abstinence, 
harm reduction 

N 3 
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Gilchrist 
2017 

32 (12840) NR Injection 
drug users 

1 NR Psychosocial interventions 
(e.g. CBT, skills training) 

Harm Reduction 
(Injecting/Sexual 
Risk Behaviours) 

Y 6 

N=Number of Participants; NR= Not Reported; CBT= Cognitive Behaviour Training 
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Counselling 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Fiellin 
2006 

RCT, 24 weeks, 
outpatient 
primary care 
(USA) 

Opioid-dependent 
(DSM-IV), 78% 
male 

36 166 Two-week 
induction/stabilization 
period. 
 

Enhanced Medical 
Management + 
Thrice weekly 
dispensing (56) 
 
45-minute sessions 
with more drug 
counselling 
(provided by 
primary care 
nurses). 
 
All patients also met 
with a physician 
monthly for 20 
minutes. 
 

Standard Medical 
Management + 
Thrice Weekly 
Dispensing (56) 
 
Standard Medical 
Management + Once 
Weekly Dispensing 
(54) 
 
Standard- delivered 
by primary care 
nurses with no 
previous experience 
treating addiction 
(~20 
minutes/session) 

Urine negatives, 
continuous 
abstinence, 
retention 
(days), 
treatment 
satisfaction, 
adherence to 
med 

3 

Tetrault 
2012 

RCT, 12 weeks, 
HIV Clinic 
(USA) 

HIV-positive and 
opioid dependent 
(DSM-IV), 83% 
male 

47 47 Enhanced Medical 
Management + 
Physician 
Management (22) 
 
45-minute manual 
guided counselling, 
delivered by a nurse 

Physician 
Management (25) 
 
15-minute manual 
guided counselling 
(provided at bi-
weekly visits) 
delivered by the 

Opioid-negative 
urines, 
continuous 
abstinence, 
study 
completion, 
adherence to 
med 

2 
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(drug counselling, 
medication 
adherence) 

physician with a 
focus on drug use, 
symptoms, urine 
results, etc.  

Weiss 
2011 

RCT, 24 weeks 
(Phase 1= 12, 
Phase 2 = 4 + 8 
week follow 
up), 10 
outpatient 
sites (USA) 

Prescription opioid 
dependent (DSM 
IV) and seeking 
treatment, 60% 
male 

33 653 Only those who were not 
successful in phase 1 (12 
weeks), moved on to 
phase 2 of the study.  
 
Those with scores >8 on 
the Clinical Opioid 
Withdrawal Scale 
(COWS) were started on 
buprenorphine-
naloxone. 
 

Opioid Drug 
Counselling + 
Standard Medical 
Management (329) 
~45-60 minutes 
delivered by 
training 
professionals. 
Included interactive 
exercises and take-
home assignments 
(talked in more 
detail about relapse 
prevention, lifestyle 
change, etc.) 

Standard Medical 
Management (324) 
 
~15-20 minutes 
administered by 
physician (focus on 
substance use, 
craving, response to 
buprenorphine-
naloxone) 

“Successful 
Outcome” 
(composite 
indicating 
minimal to no 
opioid use- 
based on urine 
confirmed self-
report), adverse 
events 

3 

Chawarski 
2011 

RCT, 26 weeks, 
two MMT 
clinics (China) 

Heroin-dependent 
seeking MMT 
treatment, 81% 
male 

37 37 Behavioural drug 
and HIV risk 
reduction 
counselling + MMT 
(20) 
~45-60 minutes 
delivered by nurse 

MMT (17) 
 
Could schedule brief 
visits with physician 
or nurse on an as-
needed basis. 

Treatment 
retention, 
opiate use, HIV 
risk behavior 

2 
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counselors who 
completed training 
for this type of 
counselling. Uses 
short-term behavior 
contracts aimed at 
improving 
adherence 

Gu 2013 RCT, 26 weeks 
(with 
additional 
follow up), 
three MMT 
clinics (China)  

Heroin-dependent 
and newly 
admitted to MMT 
clinic, 92% male 

NR 288 Psychosocial 
Intervention (146) 
 
20 counselling 
sessions over 3 
months (17 
individual, 3 family) 
divided into 3 
phases (setting 
expectations, action 
plan review, 
building self-
efficacy for 
adherence) 

MMT (142) Attrition from 
MMT (failure to 
visit the clinic 
consecutively 
for at least one 
month prior to 
study 
completion 
date), number 
of days 
attending MMT 
clinic (first 6 
months and 
from 
enrollment to 
completion 
date)  

2 
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Abbott 
1998 

RCT, 26 weeks, 
urban drug 
treatment 
center (USA) 

Opioid-dependent, 
69% male 

37 180 Community 
Reinforcement 
Approach (113) 
 
Focus on 
behavioural skills, 
identification of 
abstinence 
reinforcers, an 
abstinence contract, 
problem solving, 
etc. 
 

Standard Care (67) 
 
Treatment plans, 
weekly random 
urine screen, AIDs 
information, referral 
to self-help 
groups/rehab/health 
clinics 
 
 
 
All patients were 
placed on MMT.  

Addiction 
Severity Index, 
opiate use 
(urine samples) 

2 

Liu 2018 RCT, 16 weeks, 
two 
methadone 
maintenance 
clinics (China) 

Opioid-dependent 
(Chinese 
Classification) with 
opioid-positive 
urine sample in the 
previous month, 
74% male 

43 125 Educational and 
Behavioural 
Counselling with 
Methadone (62) 
 
8 weeks of group 
manual-guided 
educational 
counselling 
followed by 8 weeks 
of individual 
behavioural 
counselling. 
Each session was 
30-45 minutes and 
provided once per 
week. 

Methadone (63) 
 
All patients were 
paid $1.50(US) for 
each dose of 
methadone 

Attendance, 
knowledge 
change, drug 
abstinence, 
risky behaviours 

3 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy 
*Study identified from RCT search. 
** Study identified through grey literature search. 
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Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

 Chawarski 
2011 

Counselling (20) MMT (17) HIV Risk Behaviours- 
Self-Report 

Both groups reduced behaviours 
from baseline (F= 33.13; p<0.001) 
 
More reduction in the counselling 
arm, compared to MMT alone. 
F= 7.17 
p<0.01 

p<0.01 

 Abbott 1998 Community Reinforcement 
(96) 

Standard Care 
(55) 

Risk Assessment 
Battery- Self-
Assessment on Risk 
Taking Behaviour 

Comm:0.170.12, 0.090.09 

Stand:0.180.12, 0.090.08 

p<0.001 for 
time; 
NSS for 
group 

 Liu 2018 Counsel (62) MMT (63) No injection within 
last month (%) 

Mean (95% Cl) 
Counsel: 52.9 (47.1-58.8) 
MMT: 57.4 (51.2-63.2) 

p=0.816 

 Liu 2018 Counsel (62) MMT (63) Needles or other 
equipment sharing 
(%) 

Mean (95% Cl) 
Counsel: 13.9 (9.9-17.9) 
MMT: 13.2 (9.3-17.4) 

p=0.986 

Quality of Life & Symptoms 

 Fiellin, 2006 Enhanced 
management (56) 

Standard + Once 
Weekly Med 
Dispensed (54) 
 
Standard + Thrice 
Weekly Med 
Dispensed (56) 

Treatment 
Satisfaction Score 

Mean (95% Cl) 
Enhanced: 82.6 (80-85.3) 
 
Standard + 1: 85.2 (82.5-88) 
Standard + 3: 80.3 (77.6-83) 

p=0.04 
 
Patients 
reported higher 
satisfaction with 
standard plus 
thrice weekly 
dispensing. 
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 Weiss 2011 Opioid Drug 
Counselling (329) 

Standard (324) Adverse Events (AE) Did not differentiate between 
treatment arms for Phase 1 or 
Phase 2.  
 
Experiencing >1 AE during Phase 
1: 
542/653= 83% 
(Most common: headache 29.2%, 
constipation 15.9%, and insomnia 
13.2) 
 
Withdrawal due to AE 
15/653=2.3%  
 
36 serious AEs (in 21 patients) 
occurred in phase 1 and 2  
Most Common: Psychiatric 
Symptoms (7/36) 

NR 

 Abbott 1998 Community 
Reinforcement (96) 

Standard Care (55) Addiction Severity 
Index- 
Baseline to 6-month 
follow-up 
 
1. Medical 
2. Employment 
3. Alcohol 
4. Drug 
5. Legal 
6. Family/Social 
7. Psychological  

1.  

Comm: 0.16  0.29, 0.16 0.29 

Stand: 0.170.29, 0.130.27 
 
2.  

Comm: 0.70.3, 0.660.32 

Stand: 0.660.3, 0.580.32 
 
3.  

Comm:0.080.17, 0.040.13 

Stand:0.050.09, 0.040.11 
 
4.  

Comm:0.290.11, 0.130.09 

Stand:0.300.12, 0.160.11 
 
5. 

Comm:0.140.20, 0.060.14 

Stand:0.170.24, 0.070.15 

1. NSS 
2. p<0.01 for 
time; NSS for 
group 
3. p<0.05 for 
time; NSS for 
group 
4. p<0.001 
for time, 
p=0.044 for 
group 
5. p<0.001 
for time; NSS 
for group 
6. NSS 
7. p<0.001 
for time; NSS 
for group 
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6.  

Comm:0.100.18, 0.080.17 

Stand:0.140.19, 0.12 0.18 
 
7.  

Comm:0.170.18, 0.080.16 

Stand: 0.130.16, 0.080.16 
 
 

 Abbott 1998 Community 
Reinforcement (96) 

Standard Care (55) Beck Depression 
Inventory 
Baseline to 6-month 
follow-up 
 

Comm: 14.009.73, 7.037.88 

Stand: 12.9410.06, 8.028.07 

p<0.001 for 
time 
NSS for 
group 

 Abbott 1998 Community 
Reinforcement (96) 

Standard Care (55) Weissman Social 
Adjustment Scale- 
Self-Report 

Comm:2.200.63, 1.960.62 

Stand: 2.160.50, 2.010.54 

p<0.001 for 
time 
NSS for 
group 

 Abbott 1998 Community 
Reinforcement (96) 

Standard Care (55) Symptom Checklist 90 
Revised 

Comm:66.1852.86,44.9848.45 

Stand:51.546.76, 41.552.22  

p<0.01 or 
time 
NSS for 
group 

Opioid Use & Treatment Retention 

 Tetrault 2012 Enhanced management (22) Physician 
management 
(25) 

Study Completion (%) Enhanced:59% 
Physician:80% 

p=0.1 

 Chawarski 
2011 

Counselling (20) MMT (17) Retention – 6 months 
 
(Continuing to receive 
MMT) 

Counsel: 80% 
MMT: 76% 

p=0.8 

 Fiellin, 2006 Enhanced management (56) Standard + Once 
Weekly Med 
Dispensed (54) 
 
Standard + 
Thrice Weekly 

Days of Study Completed Mean Days (95% Cl) 
Enhanced:126 (112-141) 
 
Standard + 1: 120 (105-134) 
 
Standard + 3: 115 (101-128) 

p=0.72 
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Med Dispensed 
(56) 

 Gu 2013 Psychosocial Counsel (146) MMT (142) Number of Days attending 
clinic by month 6 (median) 

Counsel: 147 
MMT: 91 
 
U=5.03 
Mann-Whitney Test 

p<0.001 

 Gu 2013 Psychosocial Counsel (146) MMT (142) Number of days attending 
clinic by study end date 
(median) 
 

Counsel: 225 
MMT: 142 
 
U=4.57 
Mann-Whitney Test 

p<0.001 

 Liu 2018 Counsel (62) MMT (63) Treatment Attendance 
(Days) 

Median (IQR) 
Counsel: 91 (73.75-102.25) 
MMT: 79 (47-99) 

p=0.025 

 Fiellin, 2006 Enhanced management (56) Standard + Once 
Weekly Med 
Dispensed (54) 
 
Standard + 
Thrice Weekly 
Med Dispensed 
(56) 

Days Adherent to 
Buprenorphine-Naloxone 

Mean (95% Cl) 
Enhanced: 69 (63-74) 
 
Standard + 1: 75 (68-81) 
 
Standard + 3: 73 (67-79) 

p=0.87 

 Tetrault 2012 Enhanced management (22) Physician 
management 
(25) 

% Days Adherence to 
Buprenorphine-Naloxone 

Enhanced: 78% 
Physician: 75% 

p=0.7 

 Fiellin, 2006 Enhanced management (56) Standard + Once 
Weekly Med 
Dispensed (54) 
 
Standard + 
Thrice Weekly 
Med Dispensed 
(56) 

Opioid-negative Urines (%) Percentage (95% Cl) 
Enhanced: 40% (31-49) 
 
Standard + 1: 40% (31-50) 
 
Standard + 3: 44% (34-53) 

p=0.82 

 Tetrault 2012 Enhanced management (22) Physician 
management 
(25) 

Opioid-negative Urines (%) Enhanced: 69% 
Physician: 64% 

p=0.54 
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 Chawarski 
2011 

Counselling (20) MMT (17) Opiate Use- monthly urine 
testing 

Both groups reduced from 
baseline 
F= 206.21 
p<0.001 
 
Reduction over time was 
significantly greater for 
counselling, compared to 
MMT. 
F=7.18 
p<0.001 

 

 Abbott 1998 Community Reinforcement 
(103) 

Standard Care 
(63) 

Average number of opiate-
negative urines (collected 
over 26 weeks, once 
weekly random urines) 

Comm: 22.145.55 

Stand: 20.904.04 

p=0.076 

 Weiss 2011 Opioid Drug Counselling 
(329) 

Standard (324) Successful Outcome- Phase 
1 (12 weeks) 
Self-reported urine <4 
days/month, absence of 2 
consecutive opioid-positive 
urine test, no additional 
substance use disorder, 
and <1 missing urine 
sample 

Counsel: 19/329 
Standard: 24/324 
 
OR 1.3 95% Cl 0.7, 2.4 
 
OR adjusted for chronic pain at 
baseline and lifetime history of 
heroin use. 

p=0.36 

 Weiss 2011 Opioid Drug Counselling 
(329) 

Standard (324) Successful Outcome- Phase 
2 (16 weeks) 
Abstaining from opioids 
during week 12 and during 
>2 of the three previous 
weeks 
 

Counsel: 93/180 
Standard: 84/180 
 
OR 0.8 95% Cl 0.5, 1.2 
 
OR adjusted for chronic pain at 
baseline, lifetime history of heroin 
use and phase I randomization 

p=0.27 

 Weiss 2011 Opioid Drug Counselling 
(329) 

Standard (324) Successful Outcome, 8-
week post treatment 
follow-up (24 weeks) 
Abstaining from opioids 
during week 24 and during 

Counsel: 18/180 
Standard: 13/180 
 
OR 0.7 95% Cl 0.3, 1.3 
 

p=0.22 
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>2 of the three previous 
weeks 
 

OR adjusted for chronic pain at 
baseline, lifetime history of heroin 
use and phase I randomization 

 Fiellin, 2006 Enhanced management (56) Standard + Once 
Weekly Med 
Dispensed (54) 
 
Standard + 
Thrice Weekly 
Med Dispensed 
(56) 

Continuous Abstinence 
from Illicit Drugs (Weeks) 

Mean Weeks (95% Cl) 
Enhanced: 5.5 (3.8-7.0) 
 
Standard + 1: 6.7 (5.0-8.3) 
 
Standard + 3: 5.7 (4.0-7.3) 
 

p=0.54 

 Tetrault 2012 Enhanced management (22) Physician 
management 
(25) 

Continuous Abstinence 
from Opioids 

Mean Weeks (SD) 
Enhanced: 5.2 (3.8) 
Physician: 4.9 (4.0) 
 

p=0.82 

 Liu 2018 Counsel (62) MMT (63) Opioid-negative urine 
samples (%) 

Mean (95% Cl) 
Counsel: 76.7% (70.6%-
82.5%) 
MMT: 67.4% (60.1%-74.2%) 

p=0.054 

SD= Standard Deviation; MMT= Methadone Maintenance Treatment; IQR= Interquartile Range; Cl= Confidence Interval; NSS= Not statistically significant; AEs= adverse events; OR= odds ratio 
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Motivational Interviewing 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Bernstein, 
2005 

RCT, 26 
weeks, inner 
city 
outpatient 
clinic (USA) 

Use of cocaine 
and/or heroin in 
past 30 days 
(score at least 
3/10 on drug 
abuse severity 
test, hair sample 
positive), 71% 
male 

38 1175 Motivational 
Interview + Active 
Referrals + 10-day 
phone call + 
Handout (590) 
 
Brief interview 
(~20 minutes) and 
a substance abuse 
outreach worker 
in recovery 

Standard Care 
(585) 
 
Handout with list 
of treatment 
sources 
 
 
 

Abstinence, Addiction 
Severity Index Scores 

5 

Saunders 
1995 

RCT, 26 
weeks, 
outpatient 
MMT clinic 
(Australia) 

Heroin-
dependent and 
enrolled in MMT 
clinic, % males 
(NR) 

28 122 Motivational 
Interview (57) 
 
1-hour 
intervention 
(pros/cons of 
using opiates, 
negative 
consequences 
and future 
impact) with 
decision matrix 
homework 
(discussed at 1 
week follow-up) 

Education (65) 
 
1-hour 
presentation and 
education 
booklet (what to 
do in case of 
overdose, hints 
on how to stop, 
etc.) 

Stages of Change, 
opioid-related 
problems, compliance 

0 
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Jaffray 
2014 

RCT, 6 
months, 
community 
pharmacy 
(UK) 

Opioid-dependent 
receiving MMT 
from community 
pharmacy, 64% 
male 

32 542 Motivational 
Interview (295) 
 
Delivered by 
community 
pharmacist (used 
MI techniques 
during 
interactions with 
patients over 6 
months) 

Standard Care 
 (247) 
Routine 
pharmacy 
methadone 

Retention in 
treatment, illicit drug 
use, 
physical/psychological 
health, treatment 
satisfaction 

2 

Stein 
2009 

RCT, 24 
months, 
outpatient 
clinic (USA) 

Heroin or cocaine 
use in past week, 
hepatitis C 
serology negative, 
63% male 

37 277 Motivational 
Interview (140) 
 
Four individual 
interviews (30-45 
minutes each) 
conducted at 
baseline, 1, 3, and 
6 months. 

Assessment Only 
(137) 

Seroconversion, 
seroincidence, days of 
drug use, needle 
sharing behaviour 

1 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; MI= Motivational Interviewing. 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

      
 

 

Quality of Life & Symptoms 
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 Bernstein, 
2005 

Motivational Interviewing 
(490) 
 
*Used only participant data 
available at 6-month follow-
up 

Standard Care 
(472) 

1. ASI Drug Subscale 
Score Improvement 
 
2. ASI Medical 
Subscale Score 
Improvement 

1. MI: 49% 
Standard: 46% 
 
2. MI: 56% 
Standard: 50% 
 

1. p=0.06 
 
2. p=0.055 

 Saunders 
1995 

Motivational Interviewing 
(52) 

Education (49) Stages of Change- 1 
week follow up 
 
1. Pre-Contemplation 
2. Contemplation 
3. Action 
4. Maintenance 

1.  
MI: 23% 
Ed: 35% 
2. 
MI: 38% 
Ed: 16% 
3.  
MI: 25% 
Ed: 20% 
4.  
MI:12% 
Ed: 27% 

MI group was 
mostly 
contemplators 
versus 
education was 
most pre-
contemplators 
p=0.03 

 Saunders 
1995 

Motivational Interviewing 
(48) 

Education (43) Stages of Change- 12- 
week follow up 
 
1. Pre-Contemplation 
2. Contemplation 
3. Action 
4. Maintenance 

1.  
MI: 31% 
Ed: 47% 
2. 
MI: 15% 
Ed: 20% 
3.  
MI: 37% 
Ed: 14% 
4.  
MI: 15% 
Ed: 19% 

MI group was 
mostly 
actioners and 
education was 
pre-
contemplators 
p=0.06 

 Saunders 
1995 

Motivational Interviewing 
(48) 

Education (43) Opioid-Related 
Problems @ 6 months 
 
12-item measure 

F=4.3 
 
MI subjects reported significantly 
fewer opiate-related problems 
 
 

p=0.04 

 Jaffray 2013 MI (182) Standard (153) Physical Health MI: 

Baseline: 12.8  7.2 

p=0.046 
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Maudsley Addiction 
Profile 
Higher Score= Poorer 
Health 

Follow-up: 13.97.4 
 
Standard:  

Baseline: 12.77.7 

Follow-up: 12.97.5 
 
OR adj: 1.39 95% Cl 0.02, 2.75 

(between 
groups) 
 
0.02 (within 
intervention 
arm) 
0.99 (within 
control arm) 

 Jaffray 2013 MI (182) Standard (153) Psychological Health 
Maudsley Addiction 
Profile 
Higher Score= Poorer 
Health 

MI: 

Baseline: 14.6  9.5 

Follow-up: 16.2  10.4 
 
Standard:  

Baseline: 15 9.7 

Follow-up: 15.610.4 
 
OR adj: 0.68 95% Cl -1.26, 2.63 

p=0.49 
(between 
groups) 
 
0.01 (within 
intervention 
arm) 
0.42 (within 
control arm) 

 Jaffray 2013 MI (182) Standard (153) Treatment 
Satisfaction 

MI:  

Baseline: 27.65 

Follow-up: 28.54.9 
 
Standard: 

Baseline: 28.74.3 

Follow-up: 28.44.8 
 
 
OR adj: 0.52 95% Cl -0.59, 1.64 

p=0.36 
(between 
groups) 
 
0.03 (within 
intervention 
arm) 
0.26 (within 
control arm) 

Opioid Use & Treatment Retention 

 Bernstein, 
2005 

Motivational Interviewing 
(490) 
 
*Used only participant data 
available at 6-month follow-
up 

Standard Care 
(472) 

Opioid Abstinence MI: 40% 
Standard: 31% 
 
OR 1.57 95% Cl 1, 2.47 

p=0.05 
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 Saunders 
1995 

Motivational Interviewing 
(48) 

Education (43) Compliance (# days in 
methadone program) 

MI: 151 days 
Standard: 127 days 
 
F=7.9 

p=0.03 

 Jaffray 2013 MI (285) Standard (240) Retention in 
Treatment 

MI: 250/285 = 87.7% 
Standard: 194/240 = 81% 
 
Adjusted OR: 1.76 95% Cl 0.55, 
5.64 

p=0.34 

 Jaffray 2013 MI (182) Standard (153) Illicit heroin use in 
past 30 days (# 
patients) 

Baseline:  
MI: 88/182 
Standard: 77/153 
 
Follow-up 
MI: 59/182 
Standard: 48/153 
 
OR adj: 1.06 95% Cl 0.64, 1.76 

p=0.83 
(Between 
groups) 
 
p<0.001  
(within group 
reduction) 

 Jaffray 2013 MI (182) Standard (153) Use of other illicit 
drugs 

MI: 133/182 (Baseline) 
MI: 123/182 (Follow-up) 
Standard: 115/153 (Baseline) 
Standard: 101/153 (Follow-up) 
 
OR adj: 1.06 95% Cl 0.61, 1.86 

p=0.83 
(between 
groups) 
p=0.13 
(intervention) 
p=0.06 (within 
standard 
group 
reduction) 

 Stein 2009 6 months prior to baseline 
 
MI + Assessment 

Follow-up 
Period 
 
MI + Assessment 

Days of Drug Use 
ENTIRE COHORT 
1. @ 26 weeks 
2. @ 52 weeks 
3. @ 78 weeks 
4. @ 104 weeks 

1. 47.3  60.7 (baseline period) 

38.8  61.2 (26 weeks) 
 

2. 47.3 60.7 

21.6 46.6 (52 weeks) 
 

3. 47.3  60.7 (baseline period) 

24.9  51.3 (78 weeks) 
 

4. 47.3  60.7 (baseline period) 

1. p=0.012 
 
2. p<0.001 
 
3. p=0.031 
 
4. p<0.001 
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21.6  44.6 (104 weeks) 
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Cognitive Behavioural Therapy  
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Abrahms 
1979 

RCT, 10 
weeks, 
inpatient 
hospital  

Methadone-
maintained with 
history of drug 
and/or alcohol 
addiction, 93% 
male 

28 14 Cognitive-
Behaviour 
Therapy (7) 
Met weekly for 
two-hour 
sessions. 

Discussion-type 
group therapy (7) 
Highly 
unstructured with 
drug experiences 
and drug-related 
criminal incidents 
the most 
commonly 
discussed topics. 
Met weekly for 
two-hour sessions. 

Outcomes at 10 
and 16 weeks. 
Criminal 
involvement, 
group 
attendance and 
urinalysis 
reports. 

1 

Scherbaum 
2005 
 

RCT, 20 
weeks, 
outpatient 
MMT clinics 
(Germany) 

Opioid-
dependent (DSM 
IV) on first MMT 
treatment, 73% 
male 

30 73 MMT + Group 
Psychotherapy 
(41) 
 
20, 90-minute 
group sessions of 
CBT (manual-
based) 

MMT (32) 
Standard MMT 
protocol by a team 
of interdisciplinary 
health 
professionals; after 
12 weeks of clean 
urines, pts. were 
eligible for take-
home doses 

Opioid use 
(urinalysis), 
retention 

3 

Ling 2013 RCT, 16 
weeks, 
outpatient 
research 
center (USA)  

Opioid-
dependent (DSM 
IV), 67% male   

35 202  
(104 
randomized 
to CBT or 
no extra 
treatment) 

CBT (53) 
Manual based, 
once weekly (45 
minutes) 
 
CM (49) 
 

No additional 
behavioural 
treatment (51) 

Opioid use (urine 
screen), 
retention, 
withdrawal 
symptoms, 
craving, other 

3 
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CBT+ CM (49) drug use, 
adverse events 

2-week buprenorphine 
induction/stabilization phase 
 
All participants received gift cards 
(worth $410 for completing all 
assessments) 
 
*Only reported on CBT vs No Treatment 

 

Fiellin 
2013 

RCT, 24 
weeks, 
primary care 
clinic (USA) 

Opioid-
dependent, 74% 
male  

34 141 Physician 
Management + 
CBT (70) 
 
Manual-based 
(adapted from 
CBT for cocaine 
dependence). 
Patients were 
offered twelve, 
50-minute weekly 
sessions during 
the first 12 weeks 
of treatment. 

Physician 
Management (71) 
 
15-20 minutes 
provided by 
internal medicine 
physicians. Weekly 
for first two weeks, 
biweekly for the 
following four 
weeks, then 
monthly.  

Opioid 
abstinence (self-
report and urine 
screen), 
retention, self-
reported 
abstinence from 
cocaine use 
(verified by urine 
screen) 

3 

Buprenorphine 16 mg was started and 
stabilized over a 2-week period. Patients 
saw a nurse three times a week during 
this period. Buprenorphine dose could 
be increased to 20 or 24 mg if patients 
required (discomfort or ongoing illicit 
opioid use). 
 
Patients with continued drug use (3 
consecutive weeks of opioid-positive 
urines) after buprenorphine increased to 
24 mg met criteria for “protective 
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transfer” and removed from study and 
referred for alternative treatments. 

Pan 2015 RCT, 26 
weeks, 
outpatient 
MMT (China) 

Opioid-
dependent (DSM-
IV), 78% male 

41 240 CBT + MMT (120) 
 
Manual-based; 
Individual sessions 
weekly and group 
sessions monthly 

MMT (120) 
 
Daily supervised 
ingestion at clinic; 
monthly health 
education and 
voluntary 
counselling 

Retention, drug 
use (urine 
screen), 
addiction 
severity index, 
stress level 

3 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; CM= Contingency Management; CBT= Cognitive Behaviour Therapy 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 

 Abrahms 
1979 

CBT (7) Standard (7) Pretreatment to 
Posttreatment: 
State Anxiety 
 
 

CBT (Pre): 43.86 
CBT (Post): 37.14 
 
Standard (Pre): 39.86 
Standards (Post): 45.14 
 

p<0.01 
 
 
 
 
* In favour of CBT 

 Abrahms 
1979 

CBT (7) Standard (7) Pretreatment to 
Posttreatment: 
Depression 
 
 

CBT (Pre): 41.86 
CBT (Post): 34.29 
 
Standard (Pre): 40.57 
Standard (Post): 42.57 

p<0.05 
 
 
 
* In favour of CBT 
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 Abrahms 
1979 

CBT (7) Standard (7) Pretreatment to 
Posttreatment: 
Situational 
Assertiveness 
 
 

CBT (Pre): 12.71 
CBT (Post): 4.29 
 
Standard (Pre): 6.14 
Standard (Post):7.14 

p<0.05 
 
 
 
 
 
* In favour of CBT 

 Ling 2013 CBT (53) Medical 
Management (51) 

COWS (withdrawal 
symptoms) 
 
Craving (VAS) 
 
Addiction Severity 
Index Subscale 

No between group 
differences 

 

 Ling 2013 CBT (53) Medical 
Management (51) 

Adverse Events 
(possibly or 
definitely related to 
study drug) 

CBT=29% 
Medical= 22% 

NR 

 Pan 2015 CBT (120) MMT (120) Addiction Severity 
Index (ASI)/Stress 
Levels 

No difference between 
groups on any subscales of 
the ASI or with stress 
levels; both groups 
improved over time. 

 

Opioid Use & Treatment Retention 

 Abrahms 
1979 

CBT (7) Standard (7) Group Attendance 
 
 

CBT (Pre): 31.43% 
CBT (Post): 93.71% 
 
Standard (Pre): 50.71% 
Standard (Post): 69.58%  

p<0.06 

 Fiellin 2013 CBT (70) Physician 
Management (71) 

Completion of 
Study (24 weeks) 

CBT= 39% 
Physician Manage= 45% 

p=0.43 

 Ling 2013 CBT (53) Medical 
Management (51) 

Retention 
(completion of 
behavioural 
therapy phase) 

CBT=72% 
Medical Management= 
65% 

p=0.79 

 Fiellin 2013 CBT (70) Physician 
Management (71) 

Patients who were 
protectively 

NR p=0.39 
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transferred out of 
study 

 Abrahms 
1979 

CBT (7) Standard (7) Urinalysis (% 
Contaminated) 
 
 

CBT (Pre): 12.43% 
CBT (Post): 10.71% 
 
Standard (Pre): 7.71% 
Standard (Post): 11%  

p<0.09 

 Scherbaum 
2005 
 

CBT (41) MMT (32) Retention in MMT 
at 6-month follow-
up 

CBT: 27/41= 66% 
MMT: 19/32= 59% 

NR 

 Pan 2015 CBT (120) MMT (120) Retention at 26 
weeks 

CBT: 77/120=64% 
MMT: 67/120=56% 

p=0.19 

 Pan 2015 CBT (120) MMT (120) Average proportion 
of negative urine 
samples 

Mean (SD) 
CBT: 0.73 (0.29) 
MMT: 0.63 (0.37) 

p=0.02 

 Scherbaum 
2005 
 

CBT (41) MMT (32) Any drug use (6-
month follow up) 

Mean (SD) 
CBT: 0.29 (0.38) 
MMT: 0.52 (0.43) 

p=0.02 

 Fiellin 2013 CBT (70) Physician 
Management (71) 

Opioid-Negative 
Urines 

No difference between 
groups but both had more 
opioid-negative urines 
during the first 12 weeks of 
treatment, compared to 
the second (p<0.001) 

p=0.99 

 Ling 2013 CBT (53) Medical 
Management (51) 

Percent of 
participants with 
3+ consecutive 
opioid-negative 
urines 

CBT= 66% 
Medical= 71% 

Overall (all 
four groups) 
p=0.74 

 Ling 2013 CBT (53) Medical 
Management (51) 

Percent of 
participants with 
6+ consecutive 
opioid-negative 
urines 

CBT=55% 
Medical=59% 

Overall 
p=0.48 

CBT= Cognitive Behaviour Therapy; VAS= Visual Analogue Scale; COWS= Clinical Opioid Withdrawal Scale; NR= Not Reported 
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Contingency Management 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, 
% Male 

Mean 
Age 

Number of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Chen 2013 RCT, 12 weeks, 
4 urban and 4 
rural MMT 
clinics (China) 
 

Opioid–
dependent (ICD-
10), newly 
enrolled in 
MMT, 92% male 

38 246 Contingency 
Management (126) 
 
Had opportunity to 
draw for prizes 
once per week. 
Prizes were 
vouchers that could 
only be redeemed 
to pay for 
treatment.  
$1.6US/day for 
treatment.  
Prize container had 
500 balls- 50% no 
prize, 41.8% prizes 
worth $0.80US, 8% 
worth $1.60US and 
0.2% worth $16US 
 
Earned draws for 
negative urine 
samples, 7 days of 
consecutive 
methadone doses 
(escalating number 
of draws) 
 

Usual Care (120) 
 
Daily dose of 
methadone. If 
tested positive for 
morphine, staff 
verbally 
encouraged them 
to stop.  
All patients 
provided a 
biweekly urine 
sample (24 total) 
 
 
 

Retention rate in 
the clinic, 
negative urine 
rate in the clinic, 
treatment 
attendance 
(mean days), 
negative urine 
samples (mean) 

1 
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All patients 
provided a biweekly 
urine sample (24 
total) 
 
 

Hser 2011 RCT, 12 weeks, 
5 MMT clinics 
(China) 

Patients 
receiving MMT 
(58% injection 
use in past 30 
days), 76% male 

38 320 
(Analyzed 
319) 

Motivational 
Incentives (160) 
 
Usual care plus 
incentives for 
observed 
methadone 
ingestion and 
submission of drug-
negative urines. 
Could earn more 
draws on an 
escalating scale 
(e.g. more 
consecutive 
witnessed 
ingestions) 
 
Prizes- 
encouragement 
incentive ($0.15US), 
small incentive 
($0.74US), medium 
($1.47US) or large 
($2.94US) 

Usual Care (159) 
 
Physical exam, 
weekly urine 
opiate testing, and 
daily supervised 
methadone 
ingestion. 

Treatment 
retention, opiate 
use (urine) 

2 

Jiang 2012 RCT, 12 weeks, 
3 MMT clinics 
(China) 

Heroin-
dependent 
(DSM IV) and 
newly enrolled 
in MMT, 78% 
male 

39 160 Contingency 
Management (80) 
 
Small rewards 
(could be used to 
pay daily MMT cost 

Usual Care (80) 
 
Daily visits to the 
clinic- 
administration of 
methadone in the 

Retention, drug 
use (urine) 

2 
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or converted into 
daily necessities like 
shampoo). The size 
of the reward 
and/or the number 
of drawings an 
individual could 
make increased 
based on the 
number of times 
the client 
continuously 
received MMT or 
had sequential 
negative urine drug 
tests. 
 
 

clinic, regular 
urine/blood 
testing, and 
monitoring in the 
community by 
specialized drug-
monitoring social 
workers.  
Cost per visit 
$1.60US 

DeFulio 
2012 

RCT, 26 weeks, 
therapeutic 
workplace 

Opioid 
dependent 
(DSM IV and 
reported using 
heroin 21/past 
30 days) 
unemployed 
adults, 58% 
male 

44 38 CM in therapeutic 
workplace + 
Naltrexone IM (XR-
NTX, Vivitrol q4 
weeks) (19) 
 
Pts. could attend 
workplace for 4 
hours/day and work 
on training 
programs.  
Paid in vouchers 
that could be 
exchanged for 
goods/services.  
Could earn 
$8.00/hour base, 
plus $2.00/hour in 
productivity pay for 
their performance. 

Therapeutic 
Workplace + 
Naltrexone IM 
(XR-NTX, Vivitrol 
q4 weeks) (19) 
 
Offered 
naltrexone 
injections, but 
were allowed 
access to the 
therapeutic 
workplace 
independent of 
whether they 
accepted it. 

Naltrexone doses 
accepted, urine-
negative for 
opioids/cocaine, 
attendance to 
workplace, 
retention 

2 
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Participants were 
required to accept 
naltrexone 
injections to gain 
and maintain 
access to the 
workplace. 

Everly 2011 RCT, 26 weeks, 
therapeutic 
workplace 

Opioid 
dependent 
(DSM IV and 
reported using 
heroin 21/past 
30 days) 
unemployed 
adults, 51% 
male 

43 35 CM in therapeutic 
workplace + 
Naltrexone SC 
(Depotrex q3 
weeks) (18) 
 
Pts. could attend 
workplace for 4 
hours/day and work 
on training 
programs.  
Paid in vouchers 
that could be 
exchanged for 
goods/services.  
Could earn 
$8.00/hour base, 
plus $2.00/hour in 
productivity pay for 
their performance. 
Participants were 
required to accept 
naltrexone 
injections to gain 
and maintain 
access to the 
workplace. 

Therapeutic 
Workplace + 
Naltrexone SC 
(Depotrex q3 
weeks) (17) 
 
Offered 
naltrexone 
injections, but 
were allowed 
access to the 
therapeutic 
workplace 
independent of 
whether they 
accepted it. 

Naltrexone doses 
accepted, urine-
negative for 
opioids/cocaine, 
attendance to 
workplace, 
retention 

2 
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Ling 2013 RCT, 16 weeks, 
outpatient 
research centre 
(USA) 

Opioid-
dependent 
(DSM-IV) all 
stabilized on 
suboxone prior 
to 
randomization, 
69% male 

37 202 (4 
arms- only 
talking 
about CM 
and 
comparator 
here) 

CM + Suboxone (49) 
 
A "fishbowl" 
included 100 chips 
each corresponding 
to 1-4 dollar 
amounts. 
Participants drew 
chips for each 
opioid negative 
urine, increasing 
the number of 
draws with more 
clean urines.  
 
Total amount 
possibly earned 
across all sessions 
initially ranged from 
$528-$2196. 

Suboxone (51) 
 
Twice weekly clinic 
visits to collect 
urine, meet with 
study physician 
and receive 
medication. 

Opioid use 
(opioid-negative 
urines), 
retention, 
withdrawal 
symptoms, 
craving, other 
drug use, adverse 
events 

3 

Kidorf 2013 RCT, 12 weeks, 
community 
OAT clinic 

Opioid-
dependent 
patients 
attending 
outpatient OAT 
clinic and DSM-
IV-R current 
psychiatric 
diagnosis, 46% 
male 
 

39 125 Reinforced on-site 
integrated care (62) 
 
Reinforced on-site 
integrated care- 
received voucher 
based incentives 
($25/week, max 
$300) for each 
week they attended 
all their scheduled 
psychatric sessions. 

Standard on-site 
integrated care 
(63) 
 
Standard on-site 
integrated care: 
individual 
psychiatric 
appointments 
(once every 2 
weeks), individual 
mental health 
counselling 
sessions (once per 
week) and group 
mental health 
education and 

Retention, 
attendance at 
sessions 

2 
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support sessions 
(once per week).  
 
Methadone- daily 
administration 

Abbott 1998 RCT, 8 months 
(with 6-month 
follow-up), 
urban 
treatment 
center 

Opioid-
dependence 
(DSM-III-R), 
eligible for 
MMT, 69% male  

37 180 Methadone + 
Contingency 
Management 
(Community 
Reinforcement 
Approach) (113) 
 
*Stated that 
positive reinforcers 
were “presented” 
as alternatives to 
drug use but no 
specifics given on if 
they were given 
with a specific 
protocol 

Methadone + 
Standard 
Counselling (67) 

Retention in 
treatment, use of 
primary 
substance of 
abuse (urine 
samples; 
abstinence 
defined as opioid-
negative for three 
consecutive 
weeks) 

2 

Bickel 2008 RCT, 23 weeks, 
outpatient 
clinic 

Opioid-
dependent 
(DSM-IV), 56% 
male 

29 135 Therapist-assisted 
community 
reinforcement with 
contingency 
management (45) 
 
Implemented in 
three 30-minute 
individual 
counselling sessions 
per week. During 
the final 11 weeks, 
CRA was 
implemented in one 
30-minute and two 

Standard 
Counselling- one 
37-minute session 
per week (45) 
 
 
All patients 
received 
buprenorphine (6-
10-day induction, 
23-week 
maintenance, and 
9-week 
withdrawal) 
 

Cocaine and 
opioid 
abstinence, 
treatment 
retention, 
substance-abuse 
outcomes 

2 
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20-minute 
individual 
counselling sessions 
per week. 
Vouchers were 
earned by providing 
negative urine 
samples ($0.25 per 
point). First sample 
worth 29 points, 
then increased by 
one point with each 
consecutive 
negative sample. 
 
Computer-assisted 
community 
reinforcement with 
contingency 
management (45) 
 
Same format as 
above, however 
given with 
computer-
generated modules. 
Participants in this 
group met with 
their therapist for 
~30 minutes per 
week for a brief 
check.   

Brooner 
2004 

RCT, 12 weeks, 
outpatient 
MMT clinic 

Opioid-
dependent 
patients (DSM 
III-R), 50% had 
cocaine 
dependence, 

38 127 Motivated Stepped 
Care (counselling in 
stages) (65) 
Patients in Step III 
were exposed to 3 
behavioural 

Standard Stepped 
Care (counselling 
in stages) (62) 
No behavioral 
contingency; at 
end of 90 day of 

Analyzed 
outcomes until 
90 days (12 
weeks) post 
randomization 

1 



 269 

needed to 
complete a 4-
week 
stabilization 
period to be 
randomized into 
study (loss 
~8%), 46% male 

contingencies 
related to MMT and 
to encourage 
attendance at 
counselling:  
- less convenient 
methadone dosing 
times 
- methadone taper 
over 30 days and 
possible discharge 
- rapid readmission 
guaranteed to Step 
3 
- reversible by 
attending all 
scheduled 
counselling x 1 
week 

randomized care, 
if <50% 
attendance or 
<50% drug urine 
negative, transfer 
to MSC condition 

Attendance, 
treatment 
response 
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Chopra 2009 3-armed RCT, 
12 weeks, 
outpatient 
clinic (USA) 

Opioid-
dependent 
(DSM-IV), 58% 
male 

31 120 Medication 
contingency with 
Community 
Reinforcement 
Approach (CRA) 
(42) 
 
Urine positive 
results led to daily 
attendance at clinic 
(vs M/W/F 
attendance) and a 
50% buprenorphine 
dose reduction  
 
Voucher 
Contingency with 
CRA (41) 
Escalating vouchers 
for urine negative 
results (could be 
redeemed for items 
supplied by the 
clinic); initial value 
reinstated for urine 
positive result 
 
Both active 
treatment groups 
received 
computerized CRA, 
in three 30-minute 
sessions every week 

Standard Care 
with Counselling 
(37) 
 
M/W/F dosing 
with 
buprenorphine 
and counselling 
once per week 
 
Urine collected 
under staff 
observation 
M/W/F. Breath 
samples were also 
analyzed at the 
time of urine 
collection 

Retention in 
treatment, 
continuous weeks 
of abstinence 

2 
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Epstein 2009 6-armed RCT, 
12 weeks, 
outpatient 
clinic (USA) 

Heroin and 
cocaine abusing, 
admitted for 
MMT, 48% male 
 
DSM-IV 
diagnoses were 
NOT required 

38 252 1. CocLow  
MMT 70 mg + 
voucher for cocaine 
abstinence (49) 
 
2. SplitLow 
MMT 70 mg + 
voucher for cocaine 
and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + 
voucher for cocaine 
abstinence (38) 
 
4. SplitHigh 
MMT 100 mg + 
voucher for cocaine 
and heroin 
abstinence (47) 
 
Vouchers were 
exchangeable for 
goods/services (bus 
passes, clothing, 
etc.) 

5. NCLow 
MMT 70 mg + 
voucher (non-
contingent) (30) 
Received vouchers 
on a “completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + 
voucher (non-
contingent) (31) 
Received vouchers 
on a “completely 
unpredictable 
schedule” 
 

Retention in 
treatment, use of 
substance 

2 

Ghitza 2008 RCT, 25 weeks, 
outpatient 
clinic (USA) 

Heroin and 
cocaine users 
(self-report and 
urine screen) 
admitted for 
MMT, 56% male 

37 116 Contingent 
management for 
drug abstinence- 
three different 
conditions (manual 
draws, low 
probability 
computer draws, 
and high probability 
computer draws) 
(76) 

MMT (40) 
 
Daily dose ranged 
from 70 to 100 mg  

Retention in 
treatment, urine 
negatives 
(cocaine/opioids)  

1 
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Urines collected 
under observation 
M/W/F for all. 

Gross 2006 RCT, 12 weeks, 
outpatient 
clinic (USA) 

Opioid-
dependent 
(DSM-IV), 55% 
male  

32.5 60 CM voucher group 
(20) 
Earned vouchers for 
for negative urine 
samples 
(cocaine/opioids; 
followed escalating 
schedule) 
 
CM medication 
contingency (20) 
Dose contingent on 
attendance (1/2 
dose) and urine 
negative results 
(1/2 dose) 

BMT with 
counselling (20) 
 
 
All received BMT 
8-16 mg/day 

Retention in 
treatment, 
continuous weeks 
of abstinence 
(opioids), use of 
cocaine, ASI 
scores 

2 

Iguchi 1997 RCT, 12 weeks 
(+ 12-week 
follow up), 
outpatient 
clinic (USA) 

Opioid-
dependent 
(urine positive 
for opiates and 
negative for 
methadone) 
with at least 1 
year of opiate 
use, 63% male 

36 103 All stabilized on MMT for 
6 weeks then 
randomized plus 
regularly scheduled 
individual counselling 
sessions 
 

Contingency 
Management- 
Urinalysis Group 
(27)  
Vouchers for each 
drug-free urine 
 
Contingency 
Management- 
Treatment plan-

Standard 
Treatment (35) 

Drop outs by end 
of follow-up, 
drug-free urine 
samples, 
compliance 
(clinic/counselling 
attendance) 

1 
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related task Group 
(41)  
Vouchers for 
meeting treatment 
plan tasks 

Kosten 2003 RCT, 6 weeks, 
outpatient 
clinic (USA) 

Opioid and 
cocaine 
dependent 
(DSM IV), 64% 
male 

Range 
21-65 

160 Desipramine+ 
Contingency 
Management (40) 
Vouchers for opiate 
and cocaine free 
urine 
Placebo + CM (40) 
 
 
All stabilized on 
buprenorphine 16 
mg. 

Desipramine + 
Non-contingent 
(40) 
 
Placebo + NC (40) 
 
 
 
 
All stabilized on 
buprenorphine 16 
mg. 

Retention in 
treatment 

2 

Milby 1978 RCT, 7 weeks 
(follow up at 2 
months), 
outpatient 
clinic (USA) 

Opiate 
dependent (in 
MMT program x 
90 days and 
verifiable 
narcotic 
addiction x2yrs), 
83% male 

Range: 
21-54 

75 (6 were 
dropped 
because 
they did 
not meet 
minimal 
inclusion 
criteria) 
 

Contingency 
Management (55)- 
IMMEDIATE 
take-home privilege 
if clean urines, 
engaged in 
productive activity 
(employment, 
school, etc.), 
continued program 
without violating 
rules 
 
Patients signed a 
‘contingency 
contract’ stating 
that the patient 
acknowledged the 
above statements 

MMT alone (19) 
 
Contingencies 
delayed for 2 
months 

Retention in 
treatment (14 
weeks- 7 before, 
then 7 weeks of 
contingency), % 
of opiate 
negative urine 
samples, number 
of patients with 7 
consecutive clean 
urine samples 
before/after 
contingency 

2 
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Neufeld 
2008 

RCT, 14 weeks, 
outpatient 
clinic (USA) 

Opioid 
dependent and 
antisocial 
personality 
disorder (DSM 
IV), 77% male 

39 100 Contingency 
management (51) 
Both positive and 
negative based on 
attendance to 
counselling and 
abstinence from 
illicit drugs (nine 
steps- very rigid 
protocol) 

Standard MMT 
(49) 

Retention in 
treatment, 
compliance, use 
of substances, ASI 

1 

Oliveto 2005 RCT, 12 weeks, 
outpatient 
clinic (USA) 

Opioid and 
cocaine 
dependent 
(DSM IV) with 
urine toxicology 
positive for 
both, 68% male 

Range 
21-55 

140 Contingency 
Management (70) 
voucher (escalating 
value for more 
negative urines) for 
opiate and cocaine 
free urine (urine 
collected 3x/week) 
 
Divided by high 
dose and low dose 
LAAM 
(35 per group) 

Standard 
Treatment (70)  
 
 
No contingencies 
 
Divided by high 
dose and low dose 
LAAM (35 per 
group) 

Retention in 
treatment, use of 
substances, 
withdrawal and 
depression 
symptoms 

2 

Peirce 2006 RCT, 12 weeks 
(follow up 6 
months), 
outpatient 
clinic (USA) 

Stimulant 
abusing patients 
(enrolled in 
MMT x 1 
month- 3 years), 
56% male 

42 388 Contingency 
Management (198) 
Chance to win 
prizes for negative 
urines and negative 
alcohol 
breathalyzer  

Standard Care 
(190) 

Retention, drug 
use, incentives 
earned 

2 

Petry 2005 RCT, 12 weeks, 
outpatient 
clinic (USA) 

Cocaine 
dependent 
(DSM IV) in 
MMT and on 
stable 
methadone, 
27% male 

39 77 Contingency 
Management + 
MMT + Group 
Therapy (40) 
Chance to win 
prizes for cocaine-
negative urines and 
for attending 

Standard MMT + 
Group therapy 
(37) 
 
Also received one 
draw (not 
escalating) for a 
chance at winning 

Retention in 
treatment, 
compliance 
(number of 
therapy sessions 
attended) 

3 
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therapy (escalating 
schedule) 

a prize, regardless 
of urine results. 

Petry 2007 3-armed RCT, 
12 weeks, 
outpatient 
clinic (USA) 

Opiate and 
cocaine 
dependent 
(DSM IV) in 
MMT, 70% male 

42 74 Contingency 
Management + 
MMT (28) 
Chance to win 
prizes for cocaine-
negative urines 
 
Contingency 
Management + 
MMT (27) 
Vouchers for 
cocaine-negative 
urines 

Standard MMT 
(19) 

Retention in 
treatment, use of 
drugs, adverse 
events 

2 

Preston 
2000 

4-armed RCT, 
13 weeks (5 
weeks baseline 
+ 8-week 
intervention), 
outpatient 
clinic (USA) 

Opioid 
dependent 
admitted to 
MMT, history of 
injection drug 
use, 68% male 

38 120 All groups received 
daily methadone 
and weekly 
individual 
counselling. 
 
MMT Fixed + 
Contingent 
Vouchers 
(Contingent on 
negative urine 
samples) (29) 
 
MMT Increased to 
70 mg/d + 
Contingent 
Vouchers (32) 

MMT Fixed + Non-
contingent 
Vouchers 
(received vouchers 
independent of 
urine test results) 
(29) 
 
MMT Increased to 
70 mg/d + Non-
contingent 
Vouchers (31) 
 

Retention in 
treatment 
(completing 8 
weeks), % of 
opiate negative 
urines, 
consecutive 
negative urines, 
self-reported 
opiate use, 
cravings, quality 
of life (positive 
lifestyle 
changes/criminal 
activity) 

3 
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Silverman 
2004 

RCT, 10-week 
baseline, 52-
week 
intervention, 9-
week post 
intervention 
outpatient 
clinic (USA) 

Opioid-
dependent 
(reported 
regular opioid 
use and positive 
opioid urine at 
intake) and 
newly admitted 
to MMT, 55% 
male 

40 78 Contingency 
Management (52) 
take home only (26) 
or take home + 
voucher for 
cocaine-free urine 
(26) 
 
Given take home 
methadone for 
three negative 
(cocaine/opiates) 
urine samples 
(consecutive) 

MMT (26) 
 
Weekly individual 
and group 
counselling. Daily 
methadone.  

Retention in 
treatment, use of 
opiates (longest 
abstinence 
period), 
counselling 
received 
(compliance) 

3 

Stitzer 1992  RCT, 6 months, 
outpatient 
clinic (USA) 

Opioid-
dependent and 
eligible for MMT 
(avg. 15-year 
history of opiate 
use), 72% male 

34 53 All stabilized for 12 
weeks then randomized- 
all given counselling 
once per week 
 

Contingency 
Management (26) 
Drug free urine 
could lead to 
methadone take-
homes (max 3 
doses per week) 
 

MMT (27) 
Receive random 
take home doses 
per week (from 0 
to 3) 

Retention in 
treatment (# drop 
outs), % of 
positive urine, % 
of subjects with 
at least 12 
consecutive 
negative urines 

1 

Dunn 2013 RCT, 26 weeks, 
detox and 
therapeutic 
workplace 

Opioid-
dependent 
(DSM IV), 
unemployed, 
61% male  

45 67 Employment based 
contingency (35) - 
direct staff 
observation 
ingestion of 
naltrexone to gain 
access to workplace 
qM/W/F, missed 
dose resulted in 
$8/hr to $1/hr and 
increased by $1/hr 
to max. $8/hr for 

Prescription only 
(32) 
(naltrexone 
provided q30days 
and allow to 
access the 
workplace 
independent of 
naltrexone 
ingestion)  
 

urine positive 
(naltrexone), 
urine negative 
(opioids/cocaine), 
attendance at 
therapeutic 
workplace 

2 
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qday attended the 
workplace) 

Chutuape 
1999 

RCT, 12 weeks 
(up to 28-week 
follow-up), 
methadone 
outpatient 
clinic 

Patients 
enrolled in MMT 
with regular 
opiate use and 
physical signs of 
IV drug use, 79% 
male 

41 14 Contingency 
Management (7) 
 
Urines collected 
M/W/F; patients 
could earn a 
methadone take-
home dose or a $25 
voucher for each 
urine negative 
(opiates, cocaine 
and benzos) 

Standard Care (7) 
  
 
 
All patients 
received daily 
methadone and 
weekly counselling 

Drug use over 
time, continuous 
abstinence, 
choice of 
reinforcer  

3 

Chutuape 
2001 

RCT, 28 weeks 
(+ 5-week 
baseline), MMT 
outpatient 
clinic 

Opioid-
dependent 
(opiate-positive 
urine, self-
reported and 
signs of IV drug 
use), admitted 
to MMT and 
completed 5 
weeks of 
baseline 
treatment, 60% 
male 

38 53 Weekly Frequency 
(16) 
One random urine 
collected per week. 
Negative result led 
to three take-home 
doses per week. 
 
Monthly Frequency 
(18) 
Random urine 
collected once per 
month to 
determine if patient 
received three 
weekly take-home 
doses.  

Random weekly 
drawings (19) 
Earned take-home 
doses based on 
weekly draws 
(probability=50%) 
not based on urine 
results. 
 
ALL patients still 
were required to 
submit urine 
testing M W F, 
however not all of 
them led to 
changes in 
contingencies 
(take home 
doses). Used for 

Retention, urine 
negatives 

2 
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data purposes 
only. 

Katz 2002 RCT, 6 months, 
outpatient 
clinic 

Opiate-
dependent who 
had completed 
inpatient detox, 
60% male  

36 52 Voucher (29) 
Received vouchers 
for drug-negative 
urines. 

No Voucher (23) 
Attended clinic 3x 
per week. Could 
also receive some 
small vouchers 
(for transportation 
or motivation to 
attend 
counselling) 
 
Both groups 
received CBT.  

Retention, 
attendance 
(counselling), 
abstinence 
(urine-negative) 

1 

Kidorf 1996 RCT crossover, 
2-month 
baseline then 
two months for 
each arm (4-
month study 
period), 
outpatient 
clinic 

Opiate-
dependent 
(DSM-III_R) 
receiving MMT, 
56% male 

36 16 Contingent (8) 
 
Received one 
methadone take-
home for every 
drug-negative 
sample (positive) 
 
For drug-positive 
sample, received a 
split dose, having to 
attend clinic twice a 
day (negative) 

MMT (8) 
 
 
Daily methadone 
with once weekly 
individual 
counselling. 
 
Patients who missed 3 
consecutive 
methadone days, 
discharged from 
program. 

Abstinence 
(urine-negative 
samples) 

2 

Petry 2002 RCT, 12 weeks, 
outpatient 
clinic 

Opiate-
dependent 
(DSM IV) and 
cocaine using, 
receiving MMT, 
29% male 

39 42 CM (19) 
 
Drug-negative 
samples earned 
draws for prizes 
valued $1-$100 

Standard 
Treatment (23) 
 
Daily methadone 
and monthly 

Retention, 
abstinence 
(urine-negative 
samples) 

2 
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individual 
counselling.  

Schottenfeld 
2005 

RCT, 24 weeks, 
outpatient 
clinic 

Cocaine and 
opioid-
dependent 
(DSM IV), 
seeking 
treatment, 66% 
male 

36 162 Methadone with 
CM (40) 
 
Buprenorphine with 
CM (39) 
 
 
CM= received 
monetary vouchers 
for drug-negative 
urine samples (first 
12 weeks followed 
an escalating 
schedule then $1.00 
per sample for last 
12 weeks) 
 

Methadone with 
Performance 
Feedback (40) 
 
Buprenorphine 
with Performance 
Feedback (43) 
Performance 
Feedback= 
received slip of 
paper with result 
of urine test 

Abstinence, 
retention 

3 

*This was the original study, completed in 2011 to look at Depotrex SC injection every 3 weeks. Depotrex was never approved by the FDA but it did approve Vivitrol, hence the Defulio 2012 study. 
RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; BMT= Buprenorphine Maintenance Therapy; ASI= Addiction Severity Index; CRA= Community Reinforcement Approach; 
ICD= International Classification of Disease; IM= Intramuscular; CM= Contingency Management; OAT= Opioid Agonist Therapy 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 
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Quality of Life & Symptoms 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Medical 
 

Computer+CM=0.17+/- 0.29 
Standard=0.2 +/- 0.32 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - 
Employment 
 

Computer+CM= 0.62 +/-0.33 
Standard= 0.59+/-0.3 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Alcohol 
 

Computer+CM=0.06+/-0.1 
Standard=0.05+/-0.11 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Drug 
 

Computer+CM=0.39+/-0.08 
Standard=0.39+/-0.09 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - 
Psychiatric 
 

Computer+CM=0.31+/-0.22 
Standard=0.32+/-0.22 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Legal 
 

Computer+CM=0.25+/-0.24 
Standard=0.34+/-0.25 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Family 
Social 
 

Computer+CM=0.23+/-0.24 
Standard=0.31+/-0.24 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Medical 
Baseline 
 

Therapist+CM= 0.19+/- 0.31 
Standard=0.2 +/- 0.32 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - 
Employment 
Baseline 
 

Therapist+CM= 0.66 +/-0.31 
Standard=0.59 +/- 0.3 

NSS 
Difference 
between groups 
at f/u 
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 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Alcohol 
Baseline 
 

Therapist+CM= 0.06 +/- 0.11 
Standard=0.05+/-0.11 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Drug 
Baseline 
 

Therapist+CM= 0.38 +/- 0.08 
Standard=0.39 +/-0.09 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - 
Psychiatric 
Baseline 
 

Therapist+CM= 0.36 +/-0.26 
Standard= 0.32 +/- 0.22 

NSS  
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Legal 
Baseline 
 

Therapist+CM= 0.35 +/- 0.28 
Standard= 0.34 +/- 0.25 

NSS 
Difference 
between groups 
at f/u 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Addiction Severity 
Index (ASI) - Family 
Social 
Baseline 
 

Therapist+CM= 0.21 +/- 0.21 
Standard= 0.31 +/- 0.24 

NSS 
Difference 
between groups 
at f/u 

 Ling 2013 CM + Suboxone (49) Suboxone (51) Treatment reported as 
“Not Effective” 

CM= 0% 
Suboxone= 21% 

p=0.007 

 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only (32) Adverse Events No direct comparisons 
between groups; reported 1 
patient in intervention arm 
died ~1 month after study 
completion (unknown if 
patient still taking naltrexone) 

NR 

 Ling 2013 CM + Suboxone (49) Suboxone (51) Adverse Events 
(possibly or definitely-
related to study drug) 
98.4% deemed 
possibly-related 
(70.8% mild) 

CM= 24.5% 
Suboxone= 22.1% 

NR 
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 Bickel 2008 Computer Delivered 
and CM (45) 

Standard Counselling 
(45) 

Helping Alliance 
Questionnaire-Patient 
Version (HAW-P) - 
average score of first 
12 weeks 
 

Computer+CM=4.86+/-0.05 
Standard=4.74+/-0.05 

p=0.86 

 Bickel 2008 Therapist Delivered and 
CM (45) 

Standard Counselling 
(45) 

Helping Alliance 
Questionnaire-Patient 
Version (HAW-P) - 
average score of first 
12 weeks 
 

Therapist+CM= 4.84 +/- 0.04 
Standard= 4.74 +/- 0.05 

p=0.86 

 Abbott 1998 Contingent, Community 
Reinforcement 
Approach (CRA) (113) 

Standard MMT (67) ASI Composite Scores 
Drug Composite 
Subscale (@6 mos) 
 
All other composite scores 
were non-significant 

F=4.37 
 

P=0.38 
In favour of 
CRA. 

 Chopra 2009 Medication 
Contingency (42) 
 
Voucher Contingency 
(41) 

Standard Care with 
Counselling (37) 

ASI Composite Scores 
Change from baseline 
to 6 weeks and 12 
weeks 

Significant improvements on 
employment, legal issues, 
psychological issues, opioid 
and drug abuse subscales (no 
mention of between group 
differences for this outcome) 

6 weeks: All 
<0.042 
 
12 weeks: All 
<0.012 

 Chopra 2009 Medication 
Contingency (42) 
 
Voucher Contingency 
(41) 

Standard Care with 
Counselling (37) 

ASI Composite Scores 
Change from baseline 
to 6 weeks and 12 
weeks 

No difference for cocaine, 
alcohol or medication 
subscales 

6 weeks: 
>0.09 
 
12 weeks: 
>0.30 

 Chopra 2009 Medication 
Contingency (42) 
 
Voucher Contingency 
(41) 

Standard Care with 
Counselling (37) 

ASI Composite Scores 
Change from baseline 
to 6 weeks and 12 
weeks 

No significant difference 
among treatment groups for 
any of the nine subscales 

p>0.10 
(permutation 
test) 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher 
for cocaine abstinence 
(49) 

5. NCLow 
MMT 70 mg + voucher 
(non-contingent) (30) 

Symptoms at Study 
Exit 
 

1. NC = 2.6 
Coc = 2.1 
Split = 1.6 
NC vs Coc = NSS 

1. NC vs Split 
p<0.05 
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2. SplitLow 
MMT 70 mg + voucher 
for cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher 
for cocaine abstinence 
(38) 
 
4. SplitHigh 
MMT 100 mg + voucher 
for cocaine and heroin 
abstinence (47) 

Received vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + voucher 
(non-contingent) (31) 
 

1. Cocaine 
Dependence 
Symptoms 
 
 
2. Heroin Dependence 
Symptoms 

NC vs Split = Tukey-adjusted 
(no numbers given, other than 
p-value) 
Coc vs Split= NSS 
 
 
2. NC = 1.7 
Coc = 1.6 
Split = 1.3 
NC vs Coc = NSS 
NC vs Split = NSS 
Coc vs Split = NSS 
 

2. NSS 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher 
for cocaine abstinence 
(49) 
 
2. SplitLow 
MMT 70 mg + voucher 
for cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher 
for cocaine abstinence 
(38) 
 
4. SplitHigh 
MMT 100 mg + voucher 
for cocaine and heroin 
abstinence (47) 

5. NCLow 
MMT 70 mg + voucher 
(non-contingent) (30) 
Received vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + voucher 
(non-contingent) (31) 
 

Quality of Life (Social 
Adjustment Scale- 
Self-Report) 
 
1. Family: Mean (SD) 
 
2. Financial: Mean (SD) 

1. Low Doses 
NC= 1.79 (0.68) 
Coc= 1.51 (0.67) 
Split= 1.39 (0.69) 
High Doses 
NC = 1.54 (0.69) 
Coc= 1.54 (0.70) 
Split = 1.34 (0.71) 
 
2. Low Doses 
NC= 2.39 (1.04) 
Coc= 1.99 (1.03) 
Split = 2.18 (1.02) 
High Doses 
NC= 2.22 (1.05) 
Coc= 1.89 (1.09) 
Split = 1.09 (1.01) 

1.  
Low Doses 
NC vs Coc = 
0.082 
NC vs Split= 
0.014 
High Doses = 
NSS 
 
2. Low Doses 
NC vs Coc = 
0.09 
High Doses = 
NSS 

 Ghitza 2008 Contingent 
management for drug 
abstinence (76) 

MMT (40) HIV risk-taking sex-
subscale scores 

CM= 10.9 (5.68) 
Control= 11.9 (7.48) 
 

p= 0.15 
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No group difference in sex-
related risk behaviors during 
intervention and post-
intervention phases 
F= 2.1 

 Gross 2006 Voucher CM (20) 
 
Med CM (20) 

Standard (20) ASI Composite Scores- 
All 7 subscales 

No differences between 
treatment conditions at intake 
or from baseline to end of 
study. 
 
Regardless of treatment arm, 
drug problems (p<0.001), legal 
problems (p<0.001) and 
employment problems (p= 
0.01) improved from baseline 
to end of treatment 

p>0.05 

 Kosten 2003 Desipramine + 
Buprenorphine + CM 
(40) 
 
Desipramine + 
Buprenorphine + NC 
(40) 

Placebo + 
Buprenorphine + CM 
(40) 
 
Placebo + 
Buprenorphine + NC 
(40) 

Withdrawal Symptoms All four treatment groups had 
a decline in withdrawal 
symptoms throughout the 
study (no significant difference 
between groups). 

p<0.01 
(overall) 

 Kosten 2003 Desipramine + 
Buprenorphine + CM 
(40) 
 
Desipramine + 
Buprenorphine + NC 
(40) 

Placebo + 
Buprenorphine + CM 
(40) 
 
Placebo + 
Buprenorphine + NC 
(40) 

Depressive Symptoms All four treatment groups 
improved over time; no 
difference between DMI and 
placebo or contingent and 
non-contingent arms 

p<0.01 
(overall) 

 Neufeld 2008 CM (51) MMT (49) Psychosocial and other 
Drug-related Problem 
Severity 

Family/Social Severity 
CM= 0.08 
MMT= 0.16 
F=8.32 
 
No other significant 
differences found 

p<0.01 
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 Oliveto 2005 CM (70) 
 
High Dose LAAM (HC) 
(35) 
 
Low dose LAAM (LC) 
(35) 

Standard Treatment 
(70) 
 
High Dose LAAM (HY) 
(35) 
 
Low dose LAAM (LY) 
(35) 

Opioid withdrawal 
symptoms- first 6 
weeks 

Decreased more rapidly in the 
High dose LAAM contingent 
and non-contingent arms, 
compared to low dose. 
 
** likely not relevant because 
they are comparing the doses 
not the contingencies. 
 
Depressive symptoms also 
decreased over time in all 
groups (no difference by 
treatment arm) 

 

 Petry 2005 CM (40) MMT (37) Baseline; Week 12; 
Week 24 
1. ASI Scores- Drug 
Subscale 
 
2. ASI Scores- Cocaine 
Subscale 
 
3. ASI Scores- Medical 
Subscale 

Mean(SD) (Base, Week 12, 
Week 24) 
1.   
CM .28(.02); .22(.02); .20(.02) 
MMT .26(.02); .27(.03); 
.23(.02) 
 
2.  
CM .55(.05); .43(.05); .42(.05) 
MMT .49(.05); .55(.05); 
.45(.05) 
 
3.  
CM .40(.05);.35(.05); .27(.05) 
MMT .36(.05); .35(.06); 
.44(.06) 
 
* Employment, alcohol, legal, 
social-family, and psychiatric 
subscales were all not 
statistically significant 

Group X 
Time Effect 
 
1. F=3.26 
p<0.05 
 
 
2. F=3.71 
p<0.05 
 
 
 
 
3. F=5.54 
p<0.01 

 Preston 2000 MMT Fixed + 
Contingent Vouchers 
(29) 
 

MMT Fixed + Non-
contingent Vouchers 
(28) 
 

1. Craving 
 
2. Positive Lifestyle 
Changes 

1. Significant effect of dose 
(p=0.04), however no effect 
from contingency (p=0.59), 
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MMT Increased to 70 
mg/d + Contingent 
Vouchers (32) 

MMT Increased to 70 
mg/d + Non-contingent 
Vouchers (31) 
 

 
3. Criminal Activities 

dose X contingency (p=0.81) or 
time (p=0.39) 
 
2. No significant effects for 
dose (p=0.22), contingency 
(p=0.54), contingency x dose 
(p= 0.07) or time (p=0.51). 
 
3. Significant interaction 
between time X dose 
(p=0.046), however no effect 
from dose (p=0.13), 
contingency (p=0.87), dose X 
contingency (p=0.43) or time 
(p=0.48) 

 Petry 2002 CM (19) Standard (23) ASI Scores Drug Composite Score 
F=2.89 
Reduced by ~1 SD in the CM 
group 
 
No other significant changes in 
ASI subscales 

Time X 
Group 
Interaction 
p<0.05 

Opioid Use & Treatment Retention 

 Chen 2013 Contingency Management (4) Usual Care (4) Retention at 84 days (Clinic 
Level) 

CM= 81.7% 
Usual= 67.5% 

p=0.01 

 Chen 2013 Contingency Management 
(126) 

Usual Care (120) Treatment Attendance 
(number of days the 
participant took required 
daily dose of methadone) 
(Individual Level) 

Mean Days (SD) 
CM= 65.3 (17.4) 
Usual= 58 (24.2) 

p=0.008 

 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

% of Days in Attendance 
 

Contingency= 62% 
Prescription= 69% 
OR= 1.34 95% Cl 0.77, 
2.36 

p=0.31 

 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

Completion of Naltrexone 
Treatment 

Contingency= 54% 
Prescription= 16% 
 

p<0.01 
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95% Cl 2.04, 20.52 

 Hser 2011 Motivational Incentives (160) Usual Care (159) Weeks in Treatment Mean Weeks (SD) 
CM= 10.3 (3.6) 
Usual= 8.9 (4.6) 

p<0.05 

 Hser 2011 Motivational Incentives (160) Usual Care (159) Full 12 weeks in treatment 
(%) 

CM= 80.6% 
Usual= 66.7% 

p<0.05 

 Jiang 2012 Contingency Management 
(80) 

Usual Care (80) Retention at 12 weeks CM= 70/80= 87.5% 
Usual= 69/80= 86.3% 

p=0.819 

 Jiang 2012 Contingency Management 
(80) 

Usual Care (80) Retention at 24 weeks CM= 63/80= 78.8% 
Usual= 62/80= 77.5% 

p=0.848 

 DeFulio 2012 CM in therapeutic workplace 
+ Naltrexone IM (XR-NTX, 
Vivitrol q4 weeks) (19) 
 

Therapeutic 
Workplace + 
Naltrexone IM 
(XR-NTX, Vivitrol 
q4 weeks) (19) 
 

Injections Received CM= 87% 
Usual= 52% 
OR 6 95% Cl 1.44, 25.05 

p=0.002 

 DeFulio 2012 CM in therapeutic workplace 
+ Naltrexone IM (XR-NTX, 
Vivitrol q4 weeks) (19) 
 

Therapeutic 
Workplace + 
Naltrexone IM 
(XR-NTX, Vivitrol 
q4 weeks) (19) 
 

Days in Attendance CM= 64.5 
Usual=57.5 
OR= 1.35 95% Cl 0.65, 
2.78 

p=0.42 

 DeFulio 2012 CM in therapeutic workplace 
+ Naltrexone IM (XR-NTX, 
Vivitrol q4 weeks) (19) 
 

Therapeutic 
Workplace + 
Naltrexone IM 
(XR-NTX, Vivitrol 
q4 weeks) (19) 
 

Retention CM= NR 
Usual= NR 
HR= 0.27 95% Cl 0.1, 0.71 

p=0.008 

 DeFulio 2012 CM in therapeutic workplace 
+ Naltrexone IM (XR-NTX, 
Vivitrol q4 weeks) (19) 
 

Therapeutic 
Workplace + 
Naltrexone IM 
(XR-NTX, Vivitrol 
q4 weeks) (19) 
 

All Injections CM= 74% 
Usual= 26% 

p=0.004 
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 Everly 2011 CM in therapeutic workplace 
+ Naltrexone SC (Depotrex q3 
weeks) (18) 
 

Therapeutic 
Workplace + 
Naltrexone SC 
(Depotrex q3 
weeks) (17) 

Injections Received CM= 81% 
Usual= 42% 
 
OR 5.68 95% Cl 1.61, 
20.02 

p=0.008 

 Everly 2011 CM in therapeutic workplace 
+ Naltrexone SC (Depotrex q3 
weeks) (18) 
 

Therapeutic 
Workplace + 
Naltrexone SC 
(Depotrex q3 
weeks) (17) 

Days in Attendance CM= 67.7 
Usual= 56.4 
OR 1.64 95% Cl 0.67, 4.04 

p=0.316 

 Everly 2011 CM in therapeutic workplace 
+ Naltrexone SC (Depotrex q3 
weeks) (18) 
 

Therapeutic 
Workplace + 
Naltrexone SC 
(Depotrex q3 
weeks) (17) 

All Injections CM= 66% 
Usual= 35% 
 
HR 0.32 95% Cl 0.117, 
0.874 

p= 0.026 

 Ling 2013 CM + Suboxone (49) Suboxone (51) Attendance to weekly 
medical management 

CM= 73.1% 
Suboxone= 68.9% 

NR 

 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Days in Treatment ROIC= 77 days 
SOIC= 77 days 

p=0.94 

 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Retention at 12 weeks ROIC= 82.2% 
SOIC= 82.5% 

p=0.96 

 Abbott 1998 Contingent, Community 
Reinforcement Approach 
(CRA) (113) 

Standard MMT 
(67) 

Retention No evidence that either 
group had better 
retention (no numbers 
reported) 
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 Bickel 2008 Therapist Delivered and CM 
(45) 

Standard 
Counselling (45) 

Treatment retention 
 

Therapist+CM= 23.85 
(53%) 
Standard= 26.1 (58%) 

p=0.69 

 Bickel 2008 Therapist Delivered and CM 
(45) 

Standard 
Counselling (45) 

% of scheduled urinalysis 
sessions that were 
attended (n=69) 
 

Therapist+CM= 70% 
Standard=71% 

p=0.97 

 Bickel 2008 Computer Delivered and CM 
(45) 

Standard 
Counselling (45) 

Treatment retention 
 

Computer+CM=27.9(62%) 
Standard=26.1 (58%) 

p=0.69 
 

 Chopra 2009 Medication Contingency (42) 
 
Voucher Contingency (41) 

Standard Care 
with Counselling 
(37) 

Retention Overall: X2= 6.916  
 
 

p=0.032 

 Chopra 2009 Voucher Contingency (41) Medication 
Contingency (42) 
 

Retention Post-hoc Analysis 
X2=6.503 
 
Voucher retained more 
than med contingency 

p=0.011 

 Chopra 2009 Voucher Contingency (41) Standard Care 
with Counselling 
(37) 

Retention X2=1.083 p=0.298 

 Chopra 2009 Medication Contingency (42) 
 

Standard Care 
with Counselling 
(37) 

Retention X2=2.138 p=.144 
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 Chopra 2009 Voucher Contingency (41) 
 
Medication Contingency (42) 

Standard Care 
with Counselling 
(37) 

Completion of entire 12 
weeks 

Voucher= 35/41 (85.4%) 
Med= 25/42 (59.5%) 
Standard= 28/37 (75.7%) 

p=0.027 
(Overall) 
 
p=0.009 
(Voucher 
better than 
med) 

 Epstein 2009 1. MMT 70 mg + voucher for 
cocaine abstinence (49) 
 
2. MMT 70 mg + voucher for 
cocaine and heroin 
abstinence (47) 
 
3. MMT 100 mg + voucher for 
cocaine abstinence (38) 
 
4. MMT 100 mg + voucher for 
cocaine and heroin 
abstinence (47) 

5. MMT 70 mg + 
voucher (non-
contingent) (30) 
 
6. MMT 100 mg 
+ voucher (non-
contingent) (31) 

Retention Mean retention = 15.1/17 
(baseline and 
intervention) 
23% dropped out before 
end of intervention 
 
Mean retention = 20.8/27 
(whole study) 
44% dropped out before 
end of maintenance 
 

p=0.51, 0.19 
(no 
difference by 
dose during 
intervention 
or the whole 
study) 
 
p=0.71, 0.29 
(no 
difference by 
contingency 
during 
intervention 
or the whole 
study) 

 Gross 2006 Voucher CM (20) 
 
Med CM (20) 

Standard (20) Retention- Weeks Retained Mean Weeks (SD) 
Med= 10.4 (3.2) 
Voucher= 11.3 (1.8) 
Standard= 11.8 (0.4) 
 
No difference in weeks 
retained between three 
groups  
X2= 2.4 

p=0.29 

 Gross 2006 Voucher CM (20) 
 
Med CM (20) 

Standard (20) Retention- Completed 12 
weeks 

Med= 13/20 (65%) 
Voucher= 16/20 (80%) 
Standard= (80%) 
 
No difference  
X2=1.6 

p=0.49 
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 Iguchi 1997 UA CM (27) 
 
TP CM (41) 

Standard (35) 1. Retention during 12-
week intervention 
 
 
 
 
 
2. Attrition by end of 24 
weeks 

1. Mean Weeks  
UA= 9.8 
TP= 10.7 
Stand= 10.8 
 
F=0.93 
 
2. UA= 9/27 
TP= 9/41 
Standard= 8/35 
X2=1.28  

1. p=0.40 
 
 
 
 
 
 
2. 0.53 

 Kosten 2003 Desipramine + Buprenorphine 
+ CM (40) 
 
Desipramine + Buprenrophine 
+ NC (40) 

Placebo + 
Buprenorphine + 
CM (40) 
 
Placebo + 
Buprenorphine + 
NC (40) 

Average Retention Mean 9.2 weeks (SD 3.8) 
78/160 (49%) 
 
No difference between 
four groups.  
 
Also no difference 
between counselling 
attendance. 

 

 Oliveto 2005 CM (70) Standard 
Treatment (70) 

Retention Average Length= 9.1 (3.9) 
weeks 
74/140 completed 
treatment (53%) 
 
No difference between 
groups 

p<0.44 

 Peirce 2006 CM (198) Usual Care (190) Retention- 12 weeks CM= 67.1% 
Usual= 64.8% 
HR: 1.1 95% Cl 0.8, 1.5 

 

 Petry 2005 CM (40) MMT (37) Retention- Completion of 
Study 

CM= 35/40 
MMT= 31/37 
 
 

NR 
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 Petry 2007 CM Prize (28) 
 
CM Voucher (27) 

MMT (19) Retention- 12 weeks  CM Prize=25/28 
CM Voucher= 20/27 
MMT=14/19 
 
X2= 2.55 

p=0.28 

 Preston 2000 MMT Fixed + Contingent 
Vouchers (29) 
 
MMT Increased to 70 mg/d + 
Contingent Vouchers (32) 

MMT Fixed + 
Non-contingent 
Vouchers (28) 
 
MMT Increased 
to 70 mg/d + 
Non-contingent 
Vouchers (31) 
 

Retention- 8 weeks 112/120 (93.3%) Total 
 
Contingent Vouchers= 
27/29 
 
MMT Increase + CM = 
31/32 
 
Standard (non-cont)= 
27/28 
 
Dose Increase + non-
cont= 27/31 

p=0.31 

 Silverman 
2004 

Take-home Only (26) 
 
Take Home + Voucher (26) 

MMT (26) Retention (52 weeks) Take home= 62% 
 
Take home + Vouch= 73% 
 
MMT= 54% 
 
Stated as not different 

Not reported 

 Stitzer 1992  CM (26) MMT (27) Retention Mean Weeks (Range) 
 
CM= 23.1 (7-28) 
MMT= 22.8 (5-28) 
 
 

t=0.13 
NSS 

 Chutuape 
2001 

Weekly (16) 
 
Monthly (18) 

Draws (19) Retention Lee-Desu=6.1 
 
Pairwise Comparisons 
Lee-Desu= 5.4  

p<0.05 
(between 3 
groups) 
 
p<0.03 
(weekly 
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Weekly had more 
dropouts than random 
draws. 

compared to 
draws) 
 
 

 Katz 2002a Voucher (29) No Voucher (23) 1. Retention (Research or 
Counselling Purposes)- 180 
days of follow-up 
 
2. Mean Research Visits- 
Completed during first 3 
months 
 
3. Mean Counselling Visits- 
Completed during first 3 
months 

1. Mean (SD) 
Voucher= 35.9 (33.9) 
No Voucher= 39.3 (45.1) 
F=0.33 
 
2. Mean (SD) 
Voucher= 10.9 (10.1) 
No Voucher= 8.0 (8.0) 
F=0.41 
 
3. Mean (SD) 
Voucher= 8.7 (7.9) 
No Voucher= 8.9 (8.4) 

1. p=0.57 
 
2. p=0.63 
 
3. p=0.57 

 Kidorf 1996 Contingent (8) MMT (8) Compliance with Split-Dose 
Schedule 

% of Days 
51% - attended for only ½ 
doses 
31% - full compliance 
(2/2 doses) 
18% - missed doses 
completely 

NR 

 Petry 2002 CM (19) Standard (23) Retention CM= 89% 
Standard= 87%  

NR 

 Schottenfeld 
2005 

Methadone OR 
Buprenorphine + CM (79) 
 

Methadone OR 
Buprenorphine + 
Performance 
Feedback (83) 

Retention log rank= 1.8 p=0.18 
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 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

% provided 100% 
naltrexone positive samples 
over study period 
 

Contingency= 43% 
Prescription= 3% 

p<0.01 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% Counselling attendance - 
individual sessions 
 

MSC=94% 
SSC=70% 

p<0.001 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% Counselling attendance - 
group 
 

MSC=76% 
SSC=28% 

p<0.001 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% Counselling attendance- 
other community support 
group 

MSC=55% 
SSC=4% 
 

p<0.001 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% ALL Counselling 
attendance (group, 
individual, other) 
 

MSC=83% 
SSC=44% 

p<0.001 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% of patients that had 
missed >/=50% of 
counselling (low 
attendance) 
 

MSC=3% 
SSC=66% 

p=0.001 

 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Individual counselling 
attended in month 3 

ROIC= 2.2 (1.5) 
SOIC= 1.0 (1.3) 

p<0.001 
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 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Group counselling attended 
in month 3 

ROIC= 2.2 (1.7) 
SOIC= 0.2 (0.6) 

p<0.001 

 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Psych sessions attended in 
month 3 

ROIC= 1.4 (1.0) 
SOIC= 1.3 (1.2) 

p=0.73 

 Kidorf 2013 Reinforced on-site integrated 
care (62) 

Standard on-site 
integrated care 
(63) 

Attendance at all sessions 
in month 3 

ROIC= 5.7 (3.7) 
SOIC= 2.4 (2.5) 

p<0.001 

 Neufeld 2008 CM (51) MMT (49) Adherence to scheduled 
counselling 

CM = 83% 
MMT= 53% 
OR (unadj): 4.00 95% Cl 
2.39, 6.70; p<0.0001 

 

 Peirce 2006 CM (198) Usual Care (190) Counselling sessions 
attended during 12-week 
study 

Mean (SD) 
CM= 8.6 (8.0) 
Usual= 10.3 (11.9) 
t= -1.56  

p=0.12 

 Petry 2005 CM (40) MMT (37) Weekly Therapy 
Attendance 

Differed by group  
F= 34.18 
 
Figure 2 (A) in study, 
shows in favour of CM  

p<0.001 

 Abbott 1998 Contingent, Community 
Reinforcement Approach 
(CRA) (113) 

Standard MMT 
(67) 

Negative Opiate Screens 
(Not including missing 
urines)  
(ANOVA- Covariate 
Analysis) 
 
Both analyses assuming missing to 
be positive or negative gave 
similar results 

Mean (SD) 
CRA= 22.14 (5.55) 
Standard= 20.90 (4.04) 
 
F=3.20 

P=0.076 
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 Abbott 1998 Contingent, Community 
Reinforcement Approach 
(CRA) (113) 

Standard MMT 
(67) 

Likelihood of Achieving 3 
consecutive weeks of 
abstinence (opiates) 
 
8, 12, and 16 consecutive weeks 
were not significant 

CRA= 89% 
Standard= 78% 
 
F=4.07 

P= 0.044 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

Poor or partial treatment 
response over 90 days of 
randomization = >50% of 
missed counselling sessions 
OR drug-positive urine 
results 
 

MSC=43% 
SSC=49% 

p=0.001 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% of patients with >50% 
drug positive urine  
 

MSC=43% 
SSC=61% 

p=0.05 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% urine positive samples - 
ANY 
 

MSC=49% 
SSC=54% 

p=0.37 
Adjusted for 
baseline 

 Brooner 2004 MSC= Motivated Stepped 
Care (65) 

SSC= Standard 
Stepped Care 
(62) 

% urine positive samples - 
opioid 
 

MSC=23% 
SSC=28% 

p=0.265 
Adjusted for 
baseline 

 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

% of monthly urine 
samples, positive for 
naltrexone (missing 
samples counted as 
negative) 
 
*Collected samples M/W/F 

Contingency= 87 (72%) 
Prescription=92 (21%) 
 
OR 8.67 95% Cl 4.24, 
17.73 

p<0.01 
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 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

% monthly urine samples 
negative for opiates 
(missing count as positive) 
 

Contingency= 71% 
Prescription= 60% 
 
OR 0.61 95% Cl 0.29, 1.26 

p=0.19 

 Dunn 2013 Therapeutic Workplace 
(Contingency) (35) 

Prescription Only 
(32) 

% monthly urine samples 
negative for cocaine 
(missing count as positive) 
 

Contingency= 56% 
Prescription= 53% 
 
OR0.91 95% Cl 0.43, 1.95 

p=0.82 

 Chen 2013 Contingency Management (4) Usual Care (4) % Urine Negatives 
(proportion negative for 
morphine of all collected 
samples) (Clinic Level) 

CM= 68.3% 
Usual=57.6% 
 
Odds Ratio: 1.91 95% Cl 
1.53, 2.39 

p<0.001 

 Chen 2013 Contingency Management 
(126) 

Usual Care (120) Number of Negative Urine 
Samples during 12-week 
period (Individual Level) 

Mean (SD) 
CM= 4.6 (1.6) 
Usual= 3.6 (1.9) 

p<0.001 

 Hser 2011 Motivational Incentives (160) Usual Care (159) Total Opioid-negative 
urines submitted 

Mean (SD) 
CM=5.5 (4.6) 
Usual=4.8 (4.5) 

p<0.05 

 Hser 2011 Motivational Incentives (160) Usual Care (159) Proportion of negative 
samples among all 
submitted samples (%) 

CM= 50.3% 
Usual= 43.2% 

p<0.05 

 Hser 2011 Motivational Incentives (160) Usual Care (159) Longest duration of 
abstinence (weeks) 

Mean Weeks (SD) 
CM=5.1 (4.6) 
Usual= 4.1 (4.2) 

p<0.05 

 Jiang 2012 Contingency Management 
(80) 

Usual Care (80) Longest drug free interval 
(urine negative) 

Mean Weeks (SD) 
CM= 7.4 (4.4) 
Usual= 6.5 (3.9) 

p=0.148 
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 Jiang 2012 Contingency Management 
(80) 

Usual Care (80) Number of urine negative 
samples 

Mean (SD) 
CM= 7.9 (4.2) 
Usual= 7.6 (3.6) 

p=0.658 

 Ling 2013 CM + Suboxone (49) Suboxone (51) >3 consecutive opioid-
negative urines 

CM= 73.5% 
Suboxone= 70.6% 

p=0.74 

 Ling 2013 CM + Suboxone (49) Suboxone (51) >6 consecutive opioid-
negative urines 

CM= 61.2% 
Suboxone= 58.8% 

p=0.48 

 Bickel 2008 Computer Delivered and CM 
(45) 

Standard 
Counselling (45) 

% of scheduled urinalysis 
sessions that were 
attended (n=69) 
 

Computer+CM=70% 
Standard=71% 

p=0.97 

 Bickel 2008 Computer Delivered and CM 
(45) 

Standard 
Counselling (45) 

Opioid and cocaine 
abstinence (weeks of 
continuous abstinence) 
 

Computer+CM= 7.78 +/- 
1.17 
Standard= 4.69 +/- 0.88 
95% Cl 0.01, 0.34 

p=0.04 

 Bickel 2008 Therapist Delivered and CM 
(45) 

Standard 
Counselling (45) 

Opioid and cocaine 
abstinence (weeks of 
continuous abstinence) 
 

Therapist+CM= 7.98 +/- 
1.09 
Standard= 4.69 +/- 0.88 
 
 
95% Cl 0.02, 0.35 

p=0.03 
 
NSS when 
comparing 
therapist vs 
computer 

 Chopra 2009 Medication Contingency (42) Standard Care 
with Counselling 
(37) 

Planned Pairwise 
Comparisons- continuous 
weeks of opioid and 
cocaine abstinence 

Med Contingency had 1.5 
more continuous weeks 
of abstinence, compared 
to standard 

p=0.029 
(permutation 
test) 
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 Chopra 2009 Voucher Contingency (41) 
 

Standard Care 
with Counselling 
(37) 

Planned Pairwise 
Comparisons- continuous 
weeks of opioid and 
cocaine abstinence 

No difference p=0.086 

 Chopra 2009 Medication Contingency (42) Standard Care 
with Counselling 
(37) 

Drug-free urines (opioids 
and cocaine) over the 12-
week study period 

Med= ~79% 
Standard= ~69% 

p=0.067 

 Chopra 2009 Voucher Contingency (41) 
 

Standard Care 
with Counselling 
(37) 

Drug-free urines (opioids 
and cocaine) over the 12-
week study period 

Voucher= ~76% 
Standard= ~69% 

p=0.144 

 Chopra 2009 Medication Contingency (42) Standard Care 
with Counselling 
(37) 

Continuous Weeks of 
Abstinence (opioids only) 

Med Contingency had 
longer continuous 
abstinence from opioids, 
compared to standard 

p=0.023 

 Chopra 2009 Voucher Contingency (41) 
 

Standard Care 
with Counselling 
(37) 

Continuous Weeks of 
Abstinence (opioids only) 

Voucher Contingency had 
longer continuous 
abstinence from opioids, 
compared to standard 

p=0.040 

 Chopra 2009 Voucher Contingency (41) 
 

Standard Care 
with Counselling 
(37) 

Weekly urine samples 
(opioid-free) over 12-week 
period 

Voucher= 84% 
Standard= 72% 

p=0.010 

 Chopra 2009 Medication Contingency (42) Standard Care 
with Counselling 
(37) 

Weekly urine samples 
(opioid-free) over 12-week 
period 

Med= 81% 
Standard= 72% 

p=0.055 

 Chopra 2009 Voucher Contingency (41) 
 

Standard Care 
with Counselling 
(37) 

Weekly urine samples 
(cocaine-free) over 12-week 
period 

Voucher= 83.3% 
Standard= 84.4% 

p=0.435 
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 Chopra 2009 Medication Contingency (42) Standard Care 
with Counselling 
(37) 

Weekly urine samples 
(cocaine-free) over 12-week 
period 

Med= 87.9% 
Standard= 84.4% 

p=0.730 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher for 
cocaine abstinence (49) 
 
2. SplitLow 
MMT 70 mg + voucher for 
cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher for 
cocaine abstinence (38) 
 
4. SplitHigh 
MMT 100 mg + voucher for 
cocaine and heroin 
abstinence (47) 

5. NCLow 
MMT 70 mg + 
voucher (non-
contingent) (30) 
Received 
vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + 
voucher (non-
contingent) (31) 
 

% of Negative Urines 
(Opiates) 
 
% of Negative Urines 
(Cocaine) 
 
% of Negative Urines 
(Cocaine & Opiates) 

No significant impact of 
contingencies on opiate-
negative urines 
F= 2.51  
 
Main effect of 
contingency on cocaine-
negative urines 
F= 7.36 
 
Main effect of 
contingency on urines 
simultaneously negative 
for opioids and cocaine 
F= 3.61 

p=0.0830 
 
 
 
 
p=0.0008 
 
 
 
 
p=0.0285 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher for 
cocaine abstinence (49) 
 
2. SplitLow 
MMT 70 mg + voucher for 
cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher for 
cocaine abstinence (38) 
 
4. SplitHigh 

5. NCLow 
MMT 70 mg + 
voucher (non-
contingent) (30) 
Received 
vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + 
voucher (non-
contingent) (31) 
 

Pairwise Contingency 
Effects 
 
1. Cocaine-neg Urines (COC) 
 
2. Cocaine and heroin-
negative urines (SPLIT) 

1. CocHigh/Low had 
higher % of negative 
urines as NCHigh/Low 
F=5.15 (low dose) 
F= 6.71(high dose) 
 
2. Split groups were not 
significant 
F= 3.29 (low dose) 
F= 3.92 (high dose) 
 

1. p=0.026 
(low), 
p=0.011 
(high) 
 
2. p=0.074 
(low), 
p=0.051 
(high) 
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MMT 100 mg + voucher for 
cocaine and heroin 
abstinence (47) 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher for 
cocaine abstinence (49) 
 
2. SplitLow 
MMT 70 mg + voucher for 
cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher for 
cocaine abstinence (38) 
 
4. SplitHigh 
MMT 100 mg + voucher for 
cocaine and heroin 
abstinence (47) 

5. NCLow 
MMT 70 mg + 
voucher (non-
contingent) (30) 
Received 
vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + 
voucher (non-
contingent) (31) 
 

Longest duration of 
simultaneous abstinence 

Mean (SD) – All six groups 
1. CocLow= 1.26 (1.93) 
2. SplitLow= 2.00 (3.36) 
3. NCLow= 0.91 (2.33) 
4. CocHigh= 2.17 (3.59) 
5. SplitHigh= 2.71(4.21) 
6. NCHigh= 0.71 (1.25) 

Low Doses 
No diff (NSS) 
 
High Doses 
NC vs Coc 
p<0.04 
 
Coc vs Split = 
NSS 
 
NC vs Split =  
p<0.02 
 
 

 Epstein 2009 1. CocLow 
MMT 70 mg + voucher for 
cocaine abstinence (49) 
 
2. SplitLow 
MMT 70 mg + voucher for 
cocaine and heroin 
abstinence (47) 
 
3. CocHigh 
MMT 100 mg + voucher for 
cocaine abstinence (38) 
 
4. SplitHigh 

5. NCLow 
MMT 70 mg + 
voucher (non-
contingent) (30) 
Received 
vouchers on a 
“completely 
unpredictable 
schedule” 
 
6. NCHigh  
MMT 100 mg + 
voucher (non-
contingent) (31) 
 

Substance Dependence at 
Study Exit 
 
1. % Cocaine Dependent 
 
 
2. % Heroin Dependent 

1. NC= 76% 
Coc= 55% 
Split= 45% 
NC vs Coc X2= 5.02 
NC vs Split X2= 9.99 
Coc vs Split =NSS 
 
2. NC= 53% 
Coc= 45% 
Split= 34% 
NC vs CoC =NSS 
NC vs Split = 4.05 
Coc vs Split =NSS 

1. NC vs Coc 
p =0.025 
NC vs Split 
p<0.002 
 
 
 
2. NC vs Split 
p=0.044 
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MMT 100 mg + voucher for 
cocaine and heroin 
abstinence (47) 

 Ghitza 2008 Contingent management for 
drug abstinence (76) 

MMT (40) % of urine specimens 
negative for cocaine AND 
opiates 

CM= 23% 
MMT = 17.5% 
 
F= 6.8 (controlled for 
baseline cocaine/opiate 
use and length of time in 
treatment) 

p=0.01 

 Ghitza 2008 Contingent management for 
drug abstinence (76) 

MMT (40) % of urine specimens 
negative for cocaine AND 
opiates (relationship to 
frequency of drug-related 
risk behaviours) 

F=46.7 p<0.001 
“Percentage … was 
significantly related to 
the frequency of drug-
related risk behaviours). 
 
Controlling for urine data, 
CM not related to 
frequency of drug-related 
risk behaviors (p=0.16). 
 
“Infer that opiate and 
cocaine abstinence 
mediated the effect of 
CM on drug-related risk 
reduction” 

 

 Gross 2006 Voucher CM (20) 
 
Med CM (20) 

Standard (20) Continuous Abstinence 
(Opioid & Cocaine) 

F= 3.33 (overall) 
 
Pairwise Comparisons 
Mean Weeks (SD) 
Med= 5.9 (4.6) 
Voucher= 2.9 (3.3) 
Standard= 4.0 (3.2) 
 
*Standard length of 
abstinence was not stat. 

p=0.04 
 
 
 
p<0.05 
(comparing 
voucher to 
med) 
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different from either CM 
groups. 

 Gross 2006 Voucher CM (20) 
 
Med CM (20) 

Standard (20) Mean total weeks of 
abstinence 

Mean Weeks (SD) 
Med= 6.9 (4.7) 
Voucher= 3.9 (3.7) 
Standard= 5.8 (3.8) 
 
F=2.80 

p=0.07 

 Kosten 2003 Desipramine + Buprenorphine 
+ CM (40) 
 
Desipramine + Buprenorphine 
+ NC (40) 

Placebo + 
Buprenorphine + 
CM (40) 
 
Placebo + 
Buprenorphine + 
NC (40) 

Abstinence (cocaine and 
opioids) 
 
Baseline (%) 
Weeks 3-12 (%) 
 
Weeks abstinent (Mean, 
SD) 
 
For Cocaine alone, opiate 
and cocaine and opiate 
alone  

% Baseline, Weeks 3-12 
(COCAINE ALONE) 
DMI + CM= 40%, 60% 
DMI + NC=30%, 36% 
PLC + CM= 32%, 37% 
PLC + NC= 40%, 49% 
 
Mean Weeks (SD) 
(COCAINE) 
DMI + CM=3.7 (4.4) 
DMI + NC= 1.9 (3.6) 
PLC + CM= 1.8 (2.9) 
PLC + NC= 2.4 (3.4) 
 
% Baseline, Weeks 3-12 
(COCAINE + OPIOIDS) 
DMI + CM= 14%, 50% 
DMI + NC=8%, 29% 
PLC + CM= 7%, 25% 
PLC + NC= 14%, 29% 
 
Mean Weeks (SD) 
(COCAINE + OPIOIDS) 
DMI + CM= 3.0 (3.9) 
DMI + NC= 1.6 (3.3) 
PLC + CM= 1.2 (2.6) 
PLC + NC= 1.2 (2.5) 

% Baseline, 
Weeks 3-12 
(COCAINE) 
No 
difference at 
baseline; 
significant 
difference 
between 
DMI + CM 
and other 
three groups 
(p=0.05) 
 
Mean Weeks 
(COCAINE) 
Significant 
difference 
between 
DMI + CM 
and other 
three groups 
(p=0.05) 
 
% Baseline, 
Weeks 3-12 
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% Baseline, Weeks 3-12 
(OPIOIDS) 
DMI + CM= 22%, 65% 
DMI + NC=20%, 54% 
PLC + CM= 13%, 49% 
PLC + NC= 20%, 43% 
 
Mean Weeks (SD) 
(OPIOIDS) 
No data reported 
DMI + CM=  
DMI + NC= 
PLC + CM=  
PLC + NC=  

(COCAINE + 
OPIOIDS) 
No 
difference at 
baseline; 
significant 
difference 
between 
DMI + CM 
and other 
three groups 
(p=0.05) 
 
Mean Weeks 
(COCAINE + 
OPIOIDS) 
Significant 
difference 
between 
DMI + CM 
and other 
three groups 
(p=0.02) 
 
% Baseline, 
Weeks 3-12 
(OPIOIDS) 
No 
difference at 
baseline; no 
significant 
difference 
between 
DMI + CM 
and other 
three groups 
(p=0.1) 
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Mean Weeks 
(OPIOIDS) 
No data 
reported 

 Milby 1978 CM- Immediate (55) MMT- delayed 
contingencies 
(19) 

Mean % Clean urines 
7 Weeks before vs after 
contingency 

MMT: 86.5% (before); 
88.1% (after) 
CM: 73.4% (before); 
80.1% (after) 
 
 

No 
difference 
for MMT 
group 
(p>0.20) 
 
Difference 
between 
before and 
after, for the 
CM group 
(p<0.05) 
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 Milby 1978 CM Group – Prior to 
contingencies  

CM Group- After 
contingencies 
introduced 

Seven Consecutive “Clean” 
Urines in 2 months 

Before: 12/55 
After: 24/55 

Not 
Reported 

 Milby 1978 MMT Group – Prior to 
contingencies  

MMT Group- 
After 
contingencies 
introduced 

Seven Consecutive “Clean” 
Urines in 2 months 

Before: 6/19 
After: 6/19 

Not reported 
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 Neufeld 2008 CM (51) MMT (49) Urine Tests. Weeks 1-26 
Negative for Opioids 

CM= 80.5% 
MMT= 73.7% 
OR 1.31 (95% Cl 0.71, 
2.42)  

p=0.393 

 Neufeld 2008 CM (51) MMT (49) Urine Tests. Weeks 1-26 
Negative for Any Drug 

CM= 68.7% 
MMT= 54.2% 
OR= 1.70 95% Cl 0.94, 
3.07 

p=0.081 
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 Oliveto 2005 CM (70) 
 
High Dose LAAM (HC) (35) 
 
Low dose LAAM (LC) (35) 

Standard 
Treatment (70) 
 
High Dose LAAM 
(HY) (35) 
 
Low dose LAAM 
(LY) (35) 

Opioid and Cocaine Use 
(Urine Tox) 

Opioids 
HC= 52% 
LC= 29.8% 
HY= 51% 
LY= 40.6% 
 
High dose LAAM, with 
and without 
contingencies had greater 
urine negatives, 
compared to low dose 
LAAM, with (z= -6.1; 
p<0.001; z= -6.1; 
p<0.001) and without 
contingencies (z=-6.8, 
p<0.001; z= -6.9; 
p<0.001), respectively. 
 
 
Opioids and Cocaine 
HC= 26.4% 
LC= 13.1% 
HY= 12.7% 
LY= 15.1% 
 
High dose CONTINGENT 
had greater urine 
negatives, compared to 
high dose NON-
CONTINGENT (z=-6.0; 
p<0.0001), low dose 
contingent (z=-
4.2;p<0.0001) and low-
dose non-contingent (z=-
4.1; [p<0.0001). 
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 Peirce 2006 CM (198) Usual Care (190) Urine Samples Submitted 
during 12-week study 

Mean (SD) 
CM: 15.5 (6.7) 
Usual: 14.1 (6.4) 
 
OR 1.2 95% Cl 0.9, 1.6 
 

 

 Peirce 2006 CM (198) Usual Care (190) 1.Urine Negative- 
Stimulants only 
 
2. Urine Negative- Alcohol 
Only 
 
3. Urine Negative- Opioids  
 
4. Urine Negative- 
Marijuana 

1. CM 54.4%; Usual 38.7% 
OR 1.89 95% Cl 1.35, 2.63 
 
2. CM 99.1%; Usual 98.7% 
OR 1.43 95% Cl 0.58, 3.45 
 
3. CM 71.4%; Usual 62.4% 
OR 1.49 95% Cl 1.09, 2.08 
 
4. CM 91.8%; Usual 90% 
OR 1.25 95% Cl 0.73, 2.17 

 



 310 

 Peirce 2006 CM (198) Usual Care (190) 1. >4 weeks continuous 
stimulant and alcohol 
negative samples 
 
2. >8 weeks continuous 
stimulant and alcohol 
negative samples 
 
3. >12 weeks continuous 
stimulant and alcohol 
negative samples 

1. CM 23.7%; Usual 9% 
OR 3.1 95% Cl 1.7,5.7 
 
 
2. CM 16.7%; Usual 2.1% 
OR 9.3 95% Cl 3.2, 26.7 
 
 
3. CM 5.6%; Usual 0.5% 
OR 11.1 95% Cl 11.4, 86.5 

 

 Petry 2005 CM (40) MMT (37) 1. Cocaine-negative urine 
samples 
 
2. Opioid-negative urine 
samples 

1. CM 34.6% MMT 16.8% 
F=7.85; p<0.01 
(percentage of samples 
negative per week were 
different per group) 
 
2. CM 69.3% MMT 72.3% 
(no p-value reported) 
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 Petry 2005 CM (40) MMT (37) Continuous Abstinence by 
weeks (one week= 7-day 
period during which 2-3 
urines tested negative) 

U=543 
Did not differ by group 
 
Mean weeks (SD) 
CM 2.9 (0.6) 
MMT 0.8 (03) 

p<0.05 

 Petry 2007 CM Prize (28) 
 
CM Voucher (27) 

MMT (19) Urine Samples submitted Median (IQR) 
 
CM Prize= 23 (6) 
CM Voucher= 23 (6) 
MMT= 23 (9) 

p=0.96 



 312 

 Petry 2007 CM Prize (28) 
 
CM Voucher (27) 

MMT (19) Median Weeks of 
Continuous Cocaine 
Abstinence 

Median (IQR) 
 
CM Prize= 6 (12) 
CM Voucher= 6 (12) 
MMT= 0 (6) 
 
Significant difference 
between the CM Prize 
group and the MMT 
group (p<0.03) 
 
CM Voucher and MMT 
did not reach statistical 
significant (p=0.09). The 
two CM groups were also 
similar (p=0.75) 

 

 Petry 2007 CM Prize (28) 
 
CM Voucher (27) 

MMT (19) Cocaine Abstinence for full 
12-week study period 

CM Prize=8/28 
CM Voucher=8/27 
MMT=0/19 

p=0.03 
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 Petry 2007 CM Prize (28) 
 
CM Voucher (27) 

MMT (19) Opioid negative samples 
over 12-week study period 

Medians all equal to 1 
 
Means 
MMT= 68.5% 
Prize= 96.5% 
Voucher= 84.4% 
 
No difference between 
any groups. 
 
 

Prize vs 
MMT p=0.06 
 
Voucher vs 
MMT p=0.18 
 
Prize vs 
Voucher 
p=0.52` 

 Preston 2000 MMT Fixed + Contingent 
Vouchers (29) 
 
MMT Increased to 70 mg/d + 
Contingent Vouchers (32) 

MMT Fixed + 
Non-contingent 
Vouchers (28) 
 
MMT Increased 
to 70 mg/d + 
Non-contingent 
Vouchers (31) 
 

Cocaine-negative urines (%) Mean (SE) Baseline, 
Intervention Phase 
Contingent Vouchers=  
18.6% (4.4), 47.4% (7.9)  
 
MMT Increase + CM = 
18.1% (3.5), 50.8% (7.0) 
 
Standard (non-cont)= 
22.6% (4.8), 33.8% (5.5) 
 
Dose Increase + non-
cont=  
12.7% (3.0), 37.8% (5.8) 

All groups 
improved 
from 
baseline to 
intervention 
(p=0.001) 
 
Contingency 
X Phase 
Interaction 
p=0.005 
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 Preston 2000 MMT Fixed + Contingent 
Vouchers (29) 
 
MMT Increased to 70 mg/d + 
Contingent Vouchers (32) 

MMT Fixed + 
Non-contingent 
Vouchers (28) 
 
MMT Increased 
to 70 mg/d + 
Non-contingent 
Vouchers (31) 
 

Longest Duration of 
Abstinence 

Significant effect of 
contingency. 
 
No effect of dose 
(p=0.75) or dose X 
contingency (p=0.60) 

p=0.002 

 Preston 2000 MMT Fixed + Contingent 
Vouchers (29) 
 
MMT Increased to 70 mg/d + 
Contingent Vouchers (32) 

MMT Fixed + 
Non-contingent 
Vouchers (28) 
 
MMT Increased 
to 70 mg/d + 
Non-contingent 
Vouchers (31) 
 

Self-reported Opiate Use Dose was significant 
(p=0.008), however 
contingency (p=0.85), 
dose X contingency 
(p=0.07), and time 
(p=0.40) were not. 
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 Silverman 
2004 

Take-home Only (26) 
 
Take Home + Voucher (26) 

MMT (26) Analyzing by Group Effect 
1. % of Cocaine-Neg 
Samples 
 
2. % of Opiate-Neg Samples 
 
3. % Opiate and Cocaine 
Neg 
 
*ITT Analysis 

1. F=10.29  
 
2. F=5.76 
 
3. F=11.51 

1. p<0.001 
 
2. p=0.005 
 
3. p=<0.001 

 Silverman 
2004 

Take-home Only (26) 
 
Take Home + Voucher (26) 

MMT (26) Longest Duration of 
Sustained Abstinence 
(Weeks) 
1. Cocaine 
 
2. Opiates 
 
3. Cocaine + Opiates 

1.  
Take-home: 7.1  
Take + Vouch: 20.2 
MMT: 2.3 
 
2.  
Take-home: 9.2 
Take + Vouch: 21.0 
MMT: 4.8 
 
3.  
Take-home: 6.3 
Take + Vouch: 18.8 
MMT: 2.3 
 
 

1. p<0.001 
 
2. p<0.001 
 
3. p<0.001 



 316 

 Stitzer 1992  Early Dropouts (17) Stayed entire 28-
week period (36) 

Urine Positive- Baseline 
 
1. Any Drug 
 
2. Cocaine 
 
3. Opiates 
 
4. Multiple Drugs 

1. Drop= 77% 
Stay= 58% 
 
2. Drop=45% 
Stay= 26% 
 
3. Drop=30% 
Stay=10% 
 
4. Drop=39% 
Stay=20% 
 
*No difference in 
demographic factors 

1. p<0.02 
 
2. p<0.05 
 
3. p<0.05 
 
4. p<0.01 

 Stitzer 1992  CM (26) MMT (27) % Urine Positives (Any 
Drug) 
Baseline, Intervention 

CM=  
67.5% (base) 
64.3% (interv) 
 
MMT=  
60.8% (base) 
70.1% (interv) 
 

The increase 
in positives 
test was not 
significant (p 
not 
reported) 
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 Chutuape 
1999 

CM (7) Standard (7) Drug-free Urines 1. Group Effect 
F=25.27 
 
2. Treatment Week 
F=7.51 
 
3. Group x Treatment 
Week 
F=6.68 
 
Found that patients in the CM 
group demonstrated large and 
sustained increases in 
abstinence from target drugs 
during the intervention, 
however standard care returned 
to baseline levels of drug use.  

1. p<0.001 
 
2.p<0.001 
 
3. p<0.001 

 Chutuape 
1999 

CM (7) Standard (7) Consecutive drug-free 
weeks 

Mean Weeks (SD) 
 
CM= 8.4 (1.2) 
Standard= 1.0 (0.8) 
 
t=5.9 

p<0.001 
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 Chutuape 
2001 

Weekly (16) 
 
Monthly (18) 

Draws (19) Opiate and Cocaine 
Negative samples (%) 

Group Effect 
F=3.5 

Group 
p<0.04 
 
Time 
p>0.10 
 
Group X 
Time 
p>0.10 

 Katz 2002a Voucher (29) No Voucher (23) 1. Opiate and Cocaine Free 
Urine Samples (Mean) 
 
 
2. Longest Duration of 
Continuous Abstinence 
 
 

1. Mean (SD) 
Voucher= 8.3 (10.6) 
No Voucher= 6.2 (8.3) 
F=0.006 
 
2. Mean Days (SD) 
Voucher = 16.8 (25) 
No Voucher = 12.1 (17.2)  
F=0.04 
 

1. p=0.82 
 
2. p=0.83 
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 Kidorf 1996 Contingent (8) MMT (8) Drug-Free Urines Mean % (SD) 
Contingent: 29% (9.0) 
MMT: 9% (3.0) 
Baseline: 12% (4) 

p<0.05 
 
 
Effect with 
baseline 
drug-use 
adjusted for: 
p<0.05 

 Petry 2002 CM (19) Standard (23) 1. Percentage of Drug-
negative Urines (opiate and 
cocaine) 
 
 
 
2. Duration of Abstinence 

1.  
Standard: 34% 
CM: 52% 
U=112 
 
 
2. U=134.5 
Duration of abstinence 
was significantly 
different. 
 
48% in standard were 
unable to achieve one 
week of abstinence 
compared to 16% in CM 
arm 
 
 

1. p<0.05 
 
 
2. p<0.05 
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 Schottenfeld 
2005 

Methadone with CM (40) 
                   OR 
Buprenorphine with CM (39) 

Methadone with 
Performance 
Feedback (PF) 
(40) 
          OR 
Buprenorphine 
with PF (43) 

1. Mean Maximum Number 
of Consecutive Weeks 
Abstinent (24-week study) 
 
2. Mean Maximum Number 
of Consecutive Weeks 
Abstinent (First 12 weeks) 

1. Mean Weeks (SD) 
CM: 3.6 (5.4) 
PF: 3.3 (5.4) 
 
F=0.09 
 
 
2.  Mean Weeks (SD) 
CM: 2.5 (3.7) 
PF: 1.5 (2.5) 
 
F=3.9 
During this time-period, 
vouchers following an escalating 
schedule.  
 
No difference for outcomes of 
submitting at least one drug-
free sample or 3 and 6-week 
continuous abstinence periods. 

1. p=0.76 
 
 
2. p<0.05 

 Chutuape 
2001 

Weekly (16) 
 
Monthly (18) 

Draws (19) Consecutive Weeks of 
Abstinence 

Mean Weeks (SD) 
 
Weekly: 10.5 (8.9) 
Monthly: 8.4 (8.5) 
Random: 5.4 (7) 

p<0.16 
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 Chutuape 
2001 

Weekly (16) 
 
Monthly (18) 

Draws (19) At least 8 weeks of 
abstinence (%) 

Weekly: 56.6% 
Monthly: 38.9% 
Random: 10.5% 

p<0.002 
(overall) 
 
p<0.02 
(weekly vs 
random; 
weekly had 
more than 
random) 

 Chutuape 
2001 

Weekly (16) 
 
Monthly (18) 

Draws (19) % Improved 
 
 
 
Improved= 10% or greater 
increase in percent of drug-
negative urines from 
baseline to intervention 
 
Worsened= 10% or greater 
decrease in percent of 
drug-negative urines from 
baseline to intervention. 

Improved 
Weekly: 56% 
Monthly: 33% 
Random: 21% 
 
Worsened 
Weekly: 31% 
Monthly: 33% 
Random: 47% 
 
No Change: 
Weekly:13% 
Monthly: 33% 
Random: 32% 

Improved: 
p not 
reported 
(stated 
“trend” 
towards 
weekly) 
 
Worsened: 
p not 
reported 
(“trend” 
towards 
random) 
 
No Change: 
p=0.24 
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 Stitzer 1992  CM (25) 
 
*Only people who could 
improve 

MMT (25) 
 
*Only people 
who could 
improve 

Clinical Improvement (10% 
increase in % drug-free 
urines + at least 4 
consecutive weeks, 12 
samples, of drug-free 
urines) 

CM= 8/25 
 
MMT= 2/25 
 
z=2.12 

p<0.05 

SD= Standard Deviation; NSS= Not statistically significant; ASI= Addiction Severity Index; CM= Contingency Management; MMT= Methadone Maintenance Therapy  
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Technology-Based Interventions 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD Score 
  
(0-5) 

Marsch 
2014 

RCT, 52 
weeks, MMT 
clinic (USA) 

Opioid-
dependent (DSM) 
newly admitted 
to MMT, 75% 
male 

41 160 Web-based 
therapeutic 
education system 
(TES) (80) 
60-minute 
counselling per 
week (first four 
weeks) then twice 
per month with 30 
minutes spent 
using the TES 
(module-based 
focused on 
methadone, HIV, 
etc.) 
 

Standard 
Counselling (80) 
60-minute 
counselling per 
week (first four 
weeks) then twice 
per month with 
more frequent 
counselling for 
patients with 
recurring drug-
positive results 

Opioid 
abstinence, 
retention 

1 

Both groups also receiving random urine 
testing weekly and compensation for 
assessments ($50 per visit) and providing 
urine samples ($10 each sample) 

Bickel 
2008 

RCT, 23 
weeks, 
outpatient 
research clinic 
(USA) 

Opioid-
dependent (DSM-
IV) on 
buprenorphine 
(inducted during 
study), 56% male 

29 135 Therapist-
delivered 
community 
reinforcement 
approach (CRA) 
(45) 

Standard 
Treatment (45) 
37-minute 
counselling session 
once per week 
(manual-based) 
 

Cocaine/Opioid 
abstinence, 
retention, 
contact time, 
helping alliance 
questionnaire 
(degree of 

2 
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First 12 weeks- 
three, 30-minute 
sessions; Last 12 
weeks- one, 30-
minute session and 
two, 20-minute 
sessions. Focused 
on drug refusal 
training, 
employment/social 
skills, HIV/AIDS 
prevention, etc. 
 
Computer-
delivered CRA (45) 
Self-directed 
modules of the 
same topics as 
therapist-
delivered; also, 
had a check-in 
with the therapist 
(30 minutes on a 
biweekly basis) 

helpfulness 
between 
therapist and 
patient), 
addiction severity 
index 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; CRA= Community Reinforcement Approach 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Randomized Controlled Trials Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 
       

Harm Reduction- Societal Outcomes 
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Quality of Life & Symptoms 
 Bickel 2008 Therapist-Delivered (45) 

 
Computer-Delivered (45) 

Standard (45) Addiction Severity 
Index  

Between groups- no 
difference 
 

All groups 
reduced from 
baseline 
(p<0.05), 
except for on 
alcohol 
composite 
score 

 Bickel 2008 Therapist-Delivered (45) 
 
Computer-Delivered (45) 

Standard (45) Helping Alliance 
Questionnaire 
(degree of 
helpfulness 
between patient 
and therapist) 

No difference between 
groups 

p=0.86 

 Bickel 2008 Therapist-Delivered (45) 
 
Computer-Delivered (45) 

Standard (45) Patient-Therapist 
Contact Time 

Therapist ~1198 minutes 
Computer ~264 minutes 
Standard ~647 minutes 

NR 

Opioid Use & Treatment Retention 
 Marsch 2014 Web-Based Therapeutic 

Education System (TES) (80) 
Standard (80) Retention NR p=0.56 

 Bickel 2008 Therapist-Delivered (45) 
 
Computer-Delivered (45) 

Standard (45) Retention Therapist 53% 
Computer 62% 
Standard 58% 

p=0.69 

 Marsch 2014 Web-Based Therapeutic 
Education System (TES) (80) 

Standard (80) Completed 11-
month follow up 

TES 31/80 
Standard 31/80 

NR 

 Marsch 2014 Web-Based Therapeutic 
Education System (TES) (80) 

Standard (80) Weeks of opioid 
abstinence 

TES 48% 
Standard 37% 
 

p<0.05 

 Marsch 2014 Web-Based Therapeutic 
Education System (TES) (80) 

Standard (80) Urine-tested weeks 
of opioid 
abstinence 

TES 59% 
Standard 43% 

p<0.01 

 Marsch 2014 Web-Based Therapeutic 
Education System (TES) (80) 

Standard (80) Consecutive weeks 
of opioid 
abstinence 

TES 22% 
Standard 17% 

p=0.069 
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 Bickel 2008 Therapist-Delivered (45) 
 
Computer-Delivered (45) 

Standard (45) Weeks of 
continuous opioid 
and cocaine 
abstinence 

Therapist 7.98 
Computer 7.78 
Standard 4.69 

p<0.05 (for 
both therapist 
and computer 
compared to 
standard) 

 Marsch 2014 Web-Based Therapeutic 
Education System (TES) (80) 

Standard (80) Urine-tested 
consecutive weeks 
of opioid 
abstinence  

TES 27% 
Standard 20% 
 

p<0.05 

 Bickel 2008 Therapist-Delivered (45) 
 
Computer-Delivered (45) 

Standard (45) Percentage of 
scheduled 
urinalyses sessions 
completed 

Therapist 70% 
Computer 70% 
Standard 71% 

p=0.97 
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Acute Pain  
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Taveros 
2016 

7 
observational 
studies (142) 
 

NR Patients 
with acute 
pain on 
methadone 
maintenance 
therapy 

7 NR Variations in dose and 
delivery of current 
methadone therapy 

Pain 
improvement 

N 5 

 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Solhi 
2016* 

RCT, 60 
minutes, 
inpatient 
setting 

Opioid-dependent 
(methadone, 
heroin, opium, 
opium dross, 
refined opium 
dross), NR 

NR 122 Meperidine IV 
PCA up to 1.5 
mg/kg (61) 
 

Morphine IV PCA up 
to 0.15 mg/kg (61) 
 

Pain, withdrawal 
scores (COWS) 

1 

RCT= Randomized Controlled Trial; NR= Not Reported; COWS= Clinical Opioid Withdrawal Scale 
*Study identified from RCT search. 

** Study identified through grey literature search. 
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Randomized Controlled Trial Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity  

       

Harm Reduction- Societal Outcomes 
  

 
     

Quality of Life & Symptoms 

 Solhi 2016 Meperidine (61) Morphine (61) Pain- Visual 
Analogue Scale 
(VAS) 
 
1. 15 minutes after 
administration 
 
2. 30 minutes after 
administration 
 
3. 45 minutes after 
administration 

VAS (0-10) scores before 
and after administration 
 
1. Meperidine: 8.06 to 7.50 
Morphine: 7.34 to 7.12 
 
2. Meperidine: 8.06 to 7.27  
Morphine: 7.34 to 6.50 
 
3. Meperidine: 8.06 to 7.27 
Morphine: 7.34 to 4.11 
 

1. p=0.065 
 
2. p<0.001 
 
3. p<0.001 

 Solhi 2016 Meperidine (61) Morphine (61) Withdrawal Scores 
(COWS) 
 
1. 15 minutes after 
drug administration 
 
2. 30 minutes after 
drug administration 
 
3. 45 minutes after 
drug administration 

1. Meperidine: 2.14 
Morphine: 1.98 
 
2. Meperidine: 3.00 
Morphine: 1.98 
 
3. Meperidine: 4.80 
Morphine: 1.98 

1. p=0.278 
 
2. p<0.001 
 
3. p<0.001 

Opioid Use & Treatment Retention 
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Description of Observational Studies 
 

Author Design,  Study Details Number 
of 
Patients 
(N) 

Objective 
 

Results 

Blinderman 
2009 

Retrospective 
Cohort 

HIV/AIDS 33 Evaluate efficacy and safety of 
initiation and maintaining 
methadone for chronic c pain 
including cancer pain  

- Found that using methadone for 
additional pain control in patients with 
chronic pain was effective. In those on 
MMT, titration was completed to 
effect up to ~200% of methadone 
dose. However not all the patients 
were on methadone. 

 

Hines 2008 Retrospective 
case-control 
using medical 
records from 
two hospitals 

Patients on MMT 134 (67 
cases, 67 
controls) 

Compare pain management 
between MMT and non-MMT 
 

134 patients who were admitted to hospital for 
acute care. 

- MMT patients did not differ in relation 
to median morphine dose received 
(5.07mg vs 6.67mg) 

- MMT group had higher median of 
benzodiazepines (5mg vs 2.67mg) 

- 12% had daily methadone dose 
increased over their stay. 

- No pain outcomes. 
- *MMT more likely to leave 

 

Hoffman 
1991 

Case Series Patients with 
history of 
intravenous 
heroin abuse and 
a cancer diagnosis 

2 Discuss pain management in opioid 
addicted patients with cancer. 

- 32-year old male with history of IV 
heroin use was taking methadone at 
60mg/day. He had a resection of an 
adenocarcinoma and had moderate to 
severe back pain. Increased 
methadone to 40mg every 6 hours 
with hydromorphone 4mg every 3 
hours as needed for breakthrough 
pain. On discharge, was given 
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methadone 20mg every 6 hours and 
100 hydromorphone 4mg tabs per 
week. Follow up states his pain is 
under adequate control. 

37-year old male with history of IV heroin 
abuse and positive for HIV. Had upper back and 
anterior chest discomfort. After being put onto 
hydromorphone and NSAIDS, he kept 
demanding increases. He was put onto 
methadone 20mg four times daily and given 
100 tabs of hydromorphone 4mg per week. 
States he has better pain control and compliant 
with therapy. 

Manfredi 
2001 

Case Series Patients on MMT 
with cancer 

6 Demonstrate use of methadone for 
acute pain in MMT with cancer. 

- Six patient cases found that by utilizing 
methadone either by increasing the 
dose or rotating over from morphine, 
they could control pain better. 
However, the patient population was 
all cancer patients which makes it 
difficult as often the patient has a 
significantly different medication 

regimen then a person who only has 

acute pain. 

Ostgathe 
2008 

Case Report Opioid-dependent 
with cancer 

1 (38 
years old 
in 
palliative 
care) 

Present the pain management in 
opioid addicted patient with cancer 
and the challenges. 

- One on methadone maintenance for 
previous heroin abuse. Patient was 
admitted for a squamous cell 
carcinoma of the cervix. Case talks 
about increases in methadone (up to 
300mg/day) and how pain was 
managed with these large doses. Side 
effects were minimal. Patient was 
trialed on NSAIDs and steroids as well 
for pain control but no effect. Patient 
had been managed with increase in 
methadone. 
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Rowley 
2011 

Case Series Patients on MMT 
with cancer 

12 Review the use of opioids for 
analgesia in MMT and present case 
series. 

- 12 patients with cancer, all of which 
were on methadone therapy. Dose 
ranged from 30mg-150mg per day. 
Article describes how difficult pain 
control was to achieve and some 
patients had issues with drug-seeking 
behavior. Most patients (70%) had 
required multiple analgesic agents 
(>5drugs. Did not discuss or talk about 
using methadone specifically as an 
agent to control pain. Reference 
guidelines that say opioids other than 
methadone are used and methadone 
should still be continued. 

Sulistio and 
Jackson 
2013 

Case Report Terminally ill on 
MMT (hospice 
care) 

1 Describe difficulty in treating pain in 
terminally ill cancer patients on 
MMT. 

- Spoke about a 48-year old male who 
presented with severe pain. Patient 
had multiple liver metastases and pain 
was progressively getting worse. 
Methadone was escalated from 40 mg 
to 140mg/day. Patient had become 
terminal and was discharged with 
methadone 80mg twice a day and 
oxycodone for breakthrough pain. 
Eventually patient was on a 
subcutaneous infusion of methadone 
at 120mg (additionally, haloperidol, 
midazolam, dexamethadone used). 

MMT= Methadone Maintenance Therapy; NSAIDS= Non-steroid anti-inflammatory drugs 
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Chronic Pain  
 
Description of Systematic Reviews 
 

Systematic 
Review 
 

Total 
Included 
Studies (N) 

Age Population Relevant 
Studies 

Duration 
of Studies 

Intervention Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Morasco 
2011 

38 (NR) 
 

NR Patients 
with or 
without 
substance 
use disorder 
and living 
with chronic 
non-cancer 
pain  

38 NR No RCTs included  Prevalence of 
SUD, 
differentiating 
clinical factors 
between those 
with and 
without SUD, 
variation in 
medical care 
received based 
on history of 
comorbid SUD 

N 5 

SUD= Substance Use Disorder; NR= Not Reported 

 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here. 

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Blondell 
2010* 

RCT, 6 month, 
outpatient 
clinic 

Opioid-
dependent with 
chronic pain, 50% 
male  

45 12 Buprenorphine-
Naloxone Steady 
Dose (6) 
 

Buprenorphine-
Naloxone Tapering 
Dose (6) 
 

Unable to 
evaluate as no 
patients in the 
tapering arm at 
the end of the 
study 

3 
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Neumann 
2013* 

RCT, 6 months, 
outpatient 
clinic 

Opioid-
dependent with 
chronic pain, 54% 
male 

38 54 Buprenorphine-
Naloxone 4-
16mg/day (26) 

Methadone 10-60 
mg/day (28) 

Retention, self-
reported 
analgesia, drug 
use, 
improvement in 
functioning 

3 

Wiest 
2015* 

RCT, 12 weeks 
(4 weeks 
follow-up with 
8-week 
intervention), 
outpatient 
clinic 

Opioid-
dependent, 47% 
male 

40 51 Swedish 
massage + 
treatment as 
usual (27) 

Treatment as usual 
(24) 

Pain 
improvement, 
adverse events, 
PGIC 

2 

RCT= Randomized Controlled Trial; NR= Not Reported; PGIC= Patient Global Impression of Change 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
 
Randomized Controlled Trial Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 

 Neumann 
2013 

Buprenorphine-Naloxone (26) Methadone (28) Analgesia at 6 
months (self-
reported) 

Change from baseline (%) 
 
Buprenorphine: 87.4% 
Methadone: 88.6% 

NR 

 Neumann 
2013 

Buprenorphine-Naloxone (26) Methadone (28) Functioning at 6 
months (self-
reported) 

Change from baseline (%) 
 
Buprenorphine: 122% 

NR 
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Methadone: 114% 
 

 Neumann 
2013 

Buprenorphine-Naloxone (26) Methadone (28) Side Effects (self-
reported) 

Buprenorphine: 61.5% 
Methadone: 69.2% 
 

NSS 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Change in pain (0-
10 scale) at 8 
weeks (self-
reported) 

Massage: -1.2 points 
Usual Treatment: -0.5 
points 

NR 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Change in pain (0-
10 scale) at 12 
weeks (self-
reported) 

Massage: -0.6 points 
Usual Treatment: -0.6 
points 

NR 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Change in worst 
pain (0-10 scale) at 
8 weeks (self-
reported) 

Massage: -2.0 points 
Usual Treatment: -1.3 
points 

NR 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Change in worst 
pain (0-10 scale) at 
12 weeks (self-
reported) 

Massage: -1.3 points 
Usual Treatment: -1.2 
points 

NR 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Patient Global 
Impression of 
Change 

Significant improvement in 
massage at 8 weeks. No 
numbers reported 

NR 

 Wiest 2013 Swedish Massage (27) Treatment as 
usual (24) 

Adverse Events None Reported  

Opioid Use & Treatment Retention 

 Neumann 
2013 

Buprenorphine-Naloxone (26) Methadone (28) Retention Buprenorphine: 50% 
Methadone: 46% 

NR 

 Neumann 
2013 

Buprenorphine-Naloxone (26) Methadone (28) Opioid-positive 
urine samples (%) 

Buprenorphine: 38.5% 
Methadone: 15.4% 

NSS 

NR= Not Reported; NSS= Not statistically significant 
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ADHD  
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

Levin 
2006* 

RCT, 12 
weeks, 
community 
MMT 
programs 

Opioid-dependent 
(DSM-IV) with an 
ADHD diagnosis, 
58% male  

39 97 Sustained 
release 
methylphenidate 
(32) 
 
Sustained 
release 
bupropion (33) 
 

Placebo (33) 
 

AARS, CGI Scale, 
drug use, 
abstinence 

4 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; ADHD= Attention Deficit Hypersensitivity Disorder; AARS= Adult ADHD Rating Scale; CGI= Clinical Global Impression 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
Randomized Controlled Trial Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 

 Levin 2006 Methylphenidate (32) 
 
Bupropion (33) 

Placebo (33) AARS: 30% 
improved from 
baseline 

Methylphenidate 34.4% 
Bupropion 48.5% 
Placebo 45.5% 

NSS 
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 Levin 2006 Methylphenidate (32) 
 
Bupropion (33) 

Placebo (33) CGI: achieved less 
than 3 on scale at 
12 weeks 

Methylphenidate: 18.8% 
Bupropion: 30.3% 
Placebo: 39.4% 
 

NSS 

Opioid Use & Treatment Retention 

 Levin 2006 Methylphenidate (32) 
 
Bupropion (33) 
 

Placebo (33) Proportion of 
Positive Weeks for 
Any Drug 

Methylphenidate 94% 
Bupropion 93% 
 
Placebo 91% 
 

NSS 

 Levin 2006 Methylphenidate (32) 
 
Bupropion (33) 

Placebo (33) Percentage of 
patients with >2 
weeks of 
abstinence (any 
drug) 

Methylphenidate 9% 
Bupropion 6% 
Placebo 15% 
 

NSS 

NSS= Not statistically significant; AARS= Adult ADHD Rating Scale; CGI= Clinical Global Impression 
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Anxiety 
 
Description of Systematic Reviews  
 

Systematic 
Review 
 

Total 
Included 
Studies (n) 

Age Population Relevant 
Studies  

Duration of 
Studies 

Intervention and 
comparator 

Outcomes Pooled 
Outcomes 
(Y/N) 

AMSTAR 
(0-6) 

Hassan 
2017 

22 RCTs 
(1416*) 
 
*From 19/22 
studies 
reported in 
SR 

NR Adults with 
opioid-
dependence on 
opioid agonist 
therapy  

1 13 weeks* 
 
*Weighted 
mean from 
19/22 
studies 
reported in 
SR 

Pharmacotherapy 
or Psychotherapy 
to treat anxiety 
and depressive 
symptoms in 
patients with 
OUD 

Reduction in 
depressive or 
anxiety 
symptoms 

Y 6 

RCT= Randomized Controlled Trial; OUD= Opioid Use Disorder; SR= Systematic Review 

 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD (0-5) 

McRae 
2004 

RCT, 12 
weeks, 
outpatient 
MMT clinics 

Opioid-dependent 
with a score of 
>18 on the 
Hamilton Anxiety 
Scale, 56% male 

37 36 Buspirone 5 mg 
twice daily (with 
flexible dosing 
titration) (19) 

Placebo (17) Changes on 
Hamilton Anxiety 
Scale, the Beck 
Anxiety Scale, 
the Hamilton 
Depression Scale 
and the Beck 
Depression 
Inventory, 
cravings, daily 

5 
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drug use (self-
report) 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Clinic 
*Study identified from RCT search. 
** Study identified through grey literature search. 
 

 
Randomized Controlled Trial Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 
       

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 
 McRae 2004 Buspirone (19) Placebo (17) Hamilton Anxiety 

Scale 
 
Interaction 
between treatment 
and effect 

Numbers not reported p=0.47 

 McRae 2004 Buspirone (19) Placebo (17) Hamilton 
Depression Scale 
 
Interaction 
between treatment 
and effect 

Numbers not reported p=0.65 

 McRae 2004 Buspirone (19) Placebo (17) Beck Anxiety 
Inventory 
 

Numbers not reported p=0.28 
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Interaction 
between treatment 
and effect 

 McRae 2004 Buspirone (19) Placebo (17) Beck Depression 
Inventory 
 
Interaction 
between treatment 
and effect 

Numbers not reported p=0.056 

 McRae 2004 Buspirone (19) Placebo (17) Any Adverse Effect Buspirone: 11/19-58% 
Placebo: 6/17=35% 

NR 

 McRae 2004 Buspirone (19) Placebo (17) Headache Buspirone: 21.1% 
Placebo: 17.6% 

p=0.797 

 McRae 2004 Buspirone (19) Placebo (17) Nausea/Vomiting Buspirone: 15.8% 
Placebo: 17.6% 

p=0.881 

 McRae 2004 Buspirone (19) Placebo (17) Increased 
Dreaming 

Buspirone: 10.5% 
Placebo: 5.9% 

p=0.615 

 McRae 2004 Buspirone (19) Placebo (17) Dizziness Buspirone: 10.5% 
Placebo: 0% 

p=0.169 

 McRae 2004 Buspirone (19) Placebo (17) Drowsiness Buspirone: 5.3% 
Placebo: 0% 

p=0.337 

Opioid Use & Treatment Retention 

 McRae 2004 Buspirone (19) Placebo (17) Time to illicit 
substance use (self-
reported use) 

Numbers not reported. p=0.14 

 McRae 2004 Buspirone (19) Placebo (17) Retention at 12 
weeks 

Buspirone: 8/19=42% 
Placebo: 11/17=65% 

NR 

NR= Not Reported 
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Insomnia 
 
Description of Randomized Controlled Trials 
Note: RCTs sufficiently described in systematic review were not included here.  

 
Author Design, 

Duration, 
Setting 

Patient 
Characteristics, % 
Male 

Mean 
Age 

Number 
of 
Patients 
(N) 

Intervention (n) 
 

Comparator (n) Outcomes JADAD Score (0-
5) 

Stein 
2012* 

RCT, 42 
weeks, 8 
community 
MMT clinics 
(USA) 

Patients on MMT 
who had clinically 
significant 
insomnia (PSQI 
>6) and plan to 
continue with 
MMT for at least 
6 months, 47% 
male 

38 137 Trazodone 50 
mg at bedtime 
(69) 
 

Placebo (68) 
 

PSQI, change in 
sleep onset 
latency and total 
sleep time 

4 

RCT= Randomized Controlled Trial; MMT= Methadone Maintenance Therapy; PSQI= Pittsburg Sleep Quality Index 
*Study identified from RCT search. 
** Study identified through grey literature search. 

 
 
Randomized Controlled Trial Outcomes 
 

 Author, Year Intervention (N) Comparator (N) Outcome Results 
 

Statistical 
Significance 

Outcome Hierarchy 

Harm Reduction- Mortality & Morbidity 

       

Harm Reduction- Societal Outcomes 

  
 

     

Quality of Life & Symptoms 
 Stein 2012 Trazodone (69) Placebo (68) Global PSQI* 

measured at:  
Baseline Scores: 
Trazodone: 13 

1. NSS 
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1. One month 
 
2. Three months 
 
3. Six months 
 
*Higher scores= 
worse sleep quality 

Placebo: 12.8 
 
1. Trazodone: 9.1 
Placebo 9.8 
 
2. Trazodone 8.1 
Placebo 9.2 
 
3. Trazodone 8.4 
Placebo 9.2 

2. NSS 
 
3. NSS 

 Stein 2012 Trazodone (69) Placebo (68) Change in Average 
Sleep Onset 
Latency 

Trazodone: -8 minutes 
Placebo: -11.9 minutes 
 
Difference: 3.9 minutes 

NSS 

 Stein 2012 Trazodone (69) Placebo (68) Change in Average 
Total Sleep Time 

Trazodone: 69.9 minutes 
Placebo: 58.8 minutes 
 
Difference: 11.1 minutes 

NSS 

Opioid Use & Treatment Retention 

       
NSS= Not statistically significant; PSQI= Pittsburg Sleep Quality Index 
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Appendix 6. Systematic Reviews Excluded after Full Review and Reason for Exclusion 
 

Excluded Primary Care Systematic Reviews Rationale for 
Exclusion 

McDowell GC, Winchell J. Role of primary care physicians in intrathecal 
pain management: a narrative review of the literature. Postgrad Med. 
2018;130(4):411-19. 

Wrong 
Intervention 

Kornør H, Bjørndal A, Welle-Strang G. Pharmacological therapies for 
opiate dependence. Knowledge Centre for the Health Services at the 
Norwegian Institute of Public Health. 2006.   
 

Wrong 
Intervention 

Chou R, Korthuis PT, Weimer M, Bougatsos C, Blazina I, Zakher B, et al. 
Medication-assisted treatment models of care for opioid use disorder in 
primary care settings. 2016. Report No.:16(17)-EHC039-EF. ARHQ 
Comparative Effectiveness Technical Briefs 

Wrong 
Intervention 

Baldini A, Von Korff M, Lin EH. A review of potential adverse effects of 
long-term opioid therapy: a practitioner’s guide. Prim Care Comparison 
CNS Disord. 2012;14(3):pii: PCC.11m01326. 

Wrong 
Intervention 

Guise A, Seguin M, Mburu G, McLean S, Grenfell P, Islam Z, et al. 
Integrated opioid substitution therapy and HIV care: a qualitative 
systematic review and synthesis of client and provider experiences. AIDS 
Care. 2017;29(9):1119-28. 

Wrong 
Intervention 

Alghanam S, Castillo R. Traumatic injuries and persistent opioid use in the 
USA: findings from a national representative survey. Inj Prev. 
2017;23(2):87.92. 

Wrong 
Intervention 

Babtunde OO, Jordan JL, Van der Windt DA, Hill JC, Foster NE, Protheroe J.  
Effective treatment options for musculoskeletal pain in primary care: A 
systematic overview of current evidence. PLoS One. 2017;12(6):e0178621. 
 

Wrong 
Intervention 

Davis CS, Carr D. Physician continuing education to reduce opioid misuse, 
abuse, and overdose: Many opportunities, few requirements. Drug 
Alcohol Depend. 2016;163:100-7. 
 

Wrong 
Intervention 

Srivastava A, Kahan M, Nader M. Primary care management of opioid use 
disorders: Abstinence, methadone, or buprenorphine-naloxone? Can Fam 
Physician. 2017;63(3):200-5. 
 

Wrong 
Intervention 

Morgan DJ, Dhruva SS, Wright SM, Korenstein D. 2016 Update on Medical 
Overuse: A Systematic Review. JAMA Intern Med. 2016;176(11):1687-92. 
 

Wrong 
Intervention 

Beaudoin F, Banerjee GN, Mello MJ. State-level and system-level opioid 
prescribing policies: The impact on provider practices and overdose 
deaths, a systematic review. J Opioid Mang. 2016;12(2):109-18. 

Wrong 
Intervention 
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Mueller SR, Walley AY, Calcaterra SL, Glanz JM, Binswanger IA. A Review of 
Opioid Overdose Prevention and Naloxone Prescribing: Implications for 
Translating Community Programming Into Clinical Practice. Subst Abus. 
2015;36(2):240-53. 
 

Wrong Study 
Design 

Argoff CE, Kahan M, Sellers EM. Preventing and managing aberrant drug-
related behavior in primary care: systematic review of outcomes evidence. 
J Opioid Manag. 2014;10(2):119-34. 
 

Wrong 
Intervention 

Gordon AJ, Bertholet N, McNeely J, Starrels JL, Tetrault JM, Walley AY. 
2013 Update in addiction medicine for the generalist. Addict Sci Clin Pract. 
2013;8:18. 
 

Wrong Study 
Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A; National Opioid Use 
Guideline Group. Canadian guideline for safe and effective use of opioids 
for chronic noncancer pain: clinical summary for family physicians. Part 2: 
special populations. Can Fam Physician. 2011;57(11):1269-76. 
 

Wrong Study 
Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A; National Opioid Use 
Guideline Group. Canadian guideline for safe and effective use of opioids 
for chronic noncancer pain: clinical summary for family physicians. Part 1: 
general populations. Can Fam Physician. 2011;57(11):1257-66. 
 

Wrong Study 
Design 

Kahan M, Srivastava A, Ordean A, Cirone S.  
Buprenorphine: new treatment of opioid addiction in primary care. Can 
Fam Physician. 2011;57(3):281-9. 
 

Wrong Study 
Design 

Zorba Paster R. Chronic pain management issues in the primary care 
setting and the utility of long-acting opioids. Expert Opin Pharmacother. 
2010;11(11):1823-33. 
 

Wrong Study 
Design 

Kahan M, Srivastava A, Wilson L, Hourlay D, Midmer D. Misuse of and 
dependence on opioids: study of chronic pain patients. Can Fam Physician. 
2006;52(9):1081-7. 
 

Wrong Study 
Design 

Becker WC, Fiellin DA. Provider satisfaction with office-based treatment of 
opioid dependence: a systematic review. Subst Abus. 2005;26(1):15-22. 
 

Wrong Study 
Design 

Weinrich M, Stuary M. Provision of methadone treatment in primary care 
medical practices: review of the Scottish experience and implications for 
US policy. JAMA. 2000;283(10):1343-8. 
 

Wrong Study 
Design 
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NA. Effective medical treatment of opiate addiction. National consensus 
development panel on effective medical treatment of opiate addiction. 
JAMA. 1998;280(22):1936-43. 

Wrong Study 
Design 

Excluded Diagnosis and Screening Systematic Reviews Reason for 
Exclusion 

Alford DP. Chronic Back Pain With Possible Prescription Opioid Misuse. 
JAMA. 2013 Mar 6;309(9):919-25. 

Wrong Study 
Design 

Amato L, Davoli M, Ferri M, Gowing L, Perucci CA. Effectiveness of 
interventions on opiate withdrawal treatment: an overview of systematic 
reviews. Drug Alcohol Depend. 2004 Mar 8;73(3):219-26. 

Not Published in 
2008 or Later 

Bergin M, Norman I, Foley M, Harris R, Rapca A, Rich E, et al. Practice 
implications and recommendations for managing codeine misuse and 
dependence. Acta Pharm. 2015 Dec;65(4):351-64. 

Wrong Topic 

Brewer DD, Catalano RF, Haggerty K, Gainey RR, Fleming CB. A meta-
analysis of predictors of continued drug use during and after treatment for 
opiate addiction. Addiction. 1998 Jan;93(1):73-92. 

Not Published in 
2008 or Later 

Carmichael AN, Morgan L, Del Fabbro E. Identifying and assessing the risk 
of opioid abuse in patients with cancer: an integrative review. Subst Abuse 
Rehabil. 2016 Jun 2;7:71-9. 

Wrong 
Population  

Chan BK, Tam LK, Wat CY, Chung YF, Tsui SL, Cheung CW. Opioids in 
chronic non-cancer pain. Expert Opin Pharmacother. 2011 Apr;12(5):705-
20. 

Wrong Study 
Design 

Chou 2009. 2009 Clinical Guidelines from the American Pain Society and 
the American Academy of Pain Medicine on the use of chronic opioid 
therapy in chronic noncancer pain. Pol Arch Med Wewn. 2009 Jul-
Aug;119(7-8):469-77. 

Wrong Study 
Design 

Chou R, Fanciullo GJ, Fine PG, Adler JA, Ballantyne JC, Davies P, et al. 
Clinical guidelines for the use of chronic opioid therapy in chronic 
noncancer pain. J Pain. 2009 Feb;10(2):113-30. 

Wrong Study 
Design 

Chou R, Ballatyne JC, Fanciullo GJ, Fine PG, Miaskowski C. Research Gaps 
on Use of Opioids for Chronic Noncancer Pain: Findings From a Review of 
the Evidence for an American Pain Society and American Academy of Pain 
Medicine Clinical Practice Guideline. J Pain. 2009 Feb;10(2):147-59. 

Wrong Study 
Design 

Clark MR, Stoller KB, Brooner RK. Assessment and management of chronic 
pain in individuals seeking treatment for opioid dependence disorder. Can 
J Psychiatry. 2008 Aug;53(8):496-508. 

Wrong Topic 

Dennis BB, Roshanov PS, Naji L, Bawor M, Paul J, Plater C, et al. Opioid 
substitution and antagonist therapy trials exclude the common addiction 
patient: a systematic review and analysis of eligibility criteria. Trials. 2015 
Oct 21;16:475. 

Wrong Topic 

Fischer B, Argento E. Prescription Opioid Related Misuse, Harms, Diversion 
and Interventions in Canada: A Review. Pain Physician. 2012 Jul;15(3 
Suppl):ES191-203. 

Wrong Study 
Design 
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Fishbain DA, Cole B, Lewis J, Rosomoff HL, Rosomoff RS. What Percentage 
of Chronic Nonmalignant Pain Patients Exposed to Chronic Opioid 
Analgesic Therapy Develop Abuse/Addiction and/or Aberrant Drug-
Related Behaviors? A Structured Evidence-Based Review. Pain Med. 2008 
May-Jun;9(4):444-59.  

Wrong Topic 

Gordon AJ, Bertholet N, McNeely J, Starrels JL, Tetrault JM, Walley AY. 
2013 Update in addiction medicine for the generalist. Addict Sci Clin Pract. 
2013 Nov 4;8:18. 

Wrong Study 
Design 

Gryczynski J, Nordeck CD, Mitchell SG, Page KR, Johnsen LL, O’Grady KE, et 
al. Pilot Studies Examining Feasibility of Substance Use Disorder Screening 
and Treatment Linkage at Urban Sexually Transmitted Disease Clinics. J 
Addict Med. 2017 Sep/Oct;11(5):350-356. 

Wrong Study 
Design 

Harris BR. Talking about screening, brief intervention, and referral to 
treatment for adolescents: An upstream intervention to address the 
heroin and prescription opioid epidemic. Prev Med. 2016 Oct;91:397-399. 

Wrong Study 
Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A. National Opioid Use 
Guideline Group. Canadian guideline for safe and effective use of opioids 
for chronic noncancer pain: clinical summary for family physicians. Part 1: 
general population. Can Fam Physician. 2011 Nov;57(11):1257-66, e407-
18. 

Wrong Study 
Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A. Canadian guideline for 
safe and effective use of opioids for chronic noncancer pain: Clinical 
summary for family physicians. Part 2: special populations. Can Fam 
Physician. 2011 Nov;57(11):1269-76, e419-28. 

Wrong Study 
Design 

Kahan M, Srivastava A, Wilson L, Gourlay D, Midmer D. Misuse of and 
dependence on opioids. Canadian Family Physician. Can Fam Physician. 
2006 Sep;52(9):1081-7. 

Wrong Study 
Design 

Kahan M, Srivastava A, Wilson L, Mailis-Gagnon A, Midmer D. Opioids for 
managing chronic non-malignant pain: safe and effective prescribing. Can 
Fam Physician. 2006 Sep;52(9):1091-6. 

Wrong Topic 

Kotalik J. Controlling pain and reducing misuse of opioids: Ethical 
considerations. Can Fam Physician. 2012 Apr;58(4):381-5, e190-5. 

Wrong Study 
Design 

Krashin D, Murinova N, Jumelle P, Ballantyne J. Opioid risk assessment in 
palliative medicine. Expert Opinion on Drug Safety. 2015 Jul;14(7):1023-
33. 

Wrong Study 
Design 

Murphy Y, Goldner EM, Fischer B. Prescription Opioid Use, Harms and 
Interventions in Canada: A Review Update of New Developments and 
Findings since 2010. Pain Physician. 2015 Jul-Aug;18(4):E605-14. 

Wrong Study 
Design 



 351 

Nedeljkovic SS, Wasan A, Jamison RN. Assessment of efficacy of long-term 
opioid therapy in pain patients with substance abuse potential. Clin J Pain. 
2002 Jul-Aug;18(4 Suppl):S39-51. 

Not Published in 
2008 or Later 

Nuckols TK, Anderson L, Popescu I, Diamant AL, Doyle B, Di Capua P, et al. 
Opioid prescribing: a systematic review and critical appraisal of guidelines 
for chronic pain. Ann Intern Med. 2014 Jan 7;160(1):38-47. 

Wrong Study 
Design 

Oliva EM, Bowe T, Tavakoli S, Martins S, Lewis ET, Paik M, et al. 
Development and applications of the Veterans Health Administration's 
Stratification Tool for Opioid Risk Mitigation (STORM) to improve opioid 
safety and prevent overdose and suicide. Psychol Serv. 2017 Feb;14(1):34-
49. 

Wrong Study 
Design 

Medical Advisory Secretariat. Optimum methadone compliance testing: an 
evidence-based analysis. Ont Health Technol Assess Ser. 2006;6(21):1-54.  

Wrong Topic 

Saper JR, Lake AE. Continuous opioid therapy (COT) is rarely advisable for 
refractory chronic daily headache: limited efficacy, risks, and proposed 
guidelines. Headache. 2008 Jun;48(6):838-49. 

Wrong Topic 

Smith H, Bruckenthal P. Implications of Opioid Analgesia for Medically 
Complicated Patients. Drugs Aging. 2010 May;27(5):417-33. 

Wrong Topic 

Tian TY, Zlateva I, Anderson DR. Using electronic health records data to 
identify patients with chronic pain in a primary care setting. J Am Med 
Inform Assoc. 2013 Dec;20(e2):e275-80. 

Wrong 
Intervention 

Trescot AM, Helm S, Hansen H, Benyamin R, Glaser SE, Adlaka R, et al. 
Opioids in the management of chronic non-cancer pain: an update of 
American Society of the Interventional Pain Physicians' (ASIPP) Guidelines. 
Pain Physician. 2008 Mar;11(2 Suppl):S5-S62. 

Wrong Topic 

Polen MR, Whitlock EP, Wisdom JP, Nygren P, Bougatsos C. Screening in 
Primary Care Settings for Illicit Drug Use: Staged Systematic Review for the 
United States Preventive Services Task Force [Internet]. Rockville (MD): 
Agency for Healthcare Research and Quality (US); 2008 Jan. Report No.: 
08-05108-EF-1. 

Wrong Outcome 

Larance B, Degenhardt L, Lintzeris N, Winstock A, Mattick R. Definitions 
related to the use of pharmaceutical opioids: extramedical use, diversion, 
non-adherence and aberrant medication-related behaviours. Drug Alcohol 
Rev. 2011 May;30(3):236-45. 

Wrong Study 
Design 

Kornor H, Waal H. From opioid maintenance to abstinence: a literature 
review. Drug Alcohol Rev. 2005 May;24(3):267-74. 

Wrong Topic 

Excluded Buprenorphine Systematic Reviews Rationale for 
Exclusion 

Kornor H, Bjorndal A, Welle-Strand G. Pharmacological Therapies for 
Opiate Dependence [Internet]. Oslo, Norway: Knowledge Centre for the 
Health Services at The Norwegian Institute of Public Health (NIPH); 2006 
Sep. Report from Norwegian Knowledge Centre for the Health Services 
(NOKC) No. 23-2006. 

Not Published in 
2013 or Later 



 352 

Amato L, Davoli M, Ferri M, Gowing L, Perucci CA. Effectiveness of 
interventions on opiate withdrawal treatment: an overview of systematic 
reviews. Drug and Alcohol Dependence. 2004;73(3):219-26. 

Wrong Study 
Design 

Amato L, Davoli M, A.Perucci C, Ferri M, Faggiano F, P. Mattick R. An 
overview of systematic reviews of the effectiveness of opiate maintenance 
therapies: available evidence to inform clinical practice and research. J 
Subst Abuse Treat. 2005 Jun;28(4):321-9. J Subst Abuse Treat. 2005 
Jun;28(4):321-9. 

Not Published in 
2013 or Later 

Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial and pharmacological 
treatments versus pharmacological treatments for opioid detoxification. 
Cochrane Database Syst Rev. 2011 Sep 7;(9):CD005031. 

Data Unusable 

Barnett PG, Rodgers JH, Bloch DA. A meta-analysis comparing 
buprenorphine to methadone for treatment of opiate dependence. 
Addiction. 2001 May;96(5):683-90. 

Not Published in 
2013 or Later 

Becker WC, Fiellin DA. Provider satisfaction with office-based treatment of 
opioid dependence: a systematic review. Subst Abus. 2005 Mar;26(1):15-
22. 

Wrong Study 
Design 

Castells X, Kosten TR, Capella D, Vidal X, Colom J, Casas M. Efficacy of 
opiate maintenance therapy and adjunctive interventions for opioid 
dependence with comorbid cocaine use disorders: A systematic review 
and meta-analysis of controlled clinical trials. Am J Drug Alcohol Abuse. 
2009;35(5):339-49. 

Wrong 
Comparator 

Cavacuiti C, Selby P. Managing opioid dependence. Comparing 
buprenorphine with methadone. Can Fam Physician. 2003 Jul;49:876-7. 

Wrong Study 
Design 

Connock M, Juarez-Garcia A, Jowett S, Frew E, Liu Z, Taylor RJ, et al. 
Methadone and buprenorphine for the management of opioid 
dependence: a systematic review and economic evaluation. Health 
Technol Assess. 2007 Mar;11(9):1-171. 

Not Published in 
2013 or Later 

Dennis BB, Naji L, Bawor M, Bonner A, Varenbut M, Daiter J, et al. The 
effectiveness of opioid substitution treatments for patients with opioid 
dependence: a systematic review and multiple treatment comparison 
protocol. Syst Rev. 2014 Sep 19;3:105. 

Wrong Study 
Design 

Dennis BB, Bawor M, Naji L, Chan CK, Varenbut J, Paul J, et al. Impact of 
Chronic Pain on Treatment Prognosis for Patients with Opioid Use 
Disorder: A Systematic Review and Meta-analysis. Subst Abuse. 2015 Sep 
10;9:59-80. 

Wrong Study 
Design 

Els C, Jackson TD, Kunyk D, Lappi VG, Sonnenberg B, Hagtvedt R, et al. 
Adverse events associated with medium- and long-term use of opioids for 
chronic non-cancer pain: an overview of Cochrane Reviews. Cochrane 
Database Syst Rev. 2017 Oct 30;10:CD012509. 

Wrong Outcome 

Fareed A, Vayalapalli S, Casarella J, Drexier K. Effect of buprenorphine 
dose on treatment outcome. J Addict Dis. 2012;31(1):8-18. 

Not Published in 
2013 or Later 



 353 

Farre M, Mas A, Torrens M, Moreno V, Cami J. Retention rate and illicit 
opioid use during methadone maintenance interventions: a meta-analysis. 
Drug Alcohol Depend. 2002 Feb 1;65(3):283-90. 

Not Published in 
2013 or Later 

Feelemyer J, Des Jarlais D, Arasteh K, Abdul-Quader AS, Hagan H. 
Retention of participants in medication-assisted programs in low- and 
middle-income countries: an international systematic review. Addiction. 
2014 Jan;109(1):20-32.  

Wrong Study 
Design 

Feelemyer JP, Jarlais DCD, Arasteh K, Phillips BW, Hagan H. Changes in 
Quality of Life (WHOQOL-BREF) and Addiction Severity Index (ASI) among 
participants in Opioid Substitution Treatment (OST) in Low and Middle 
Income Countries: An International Systematic Review. Drug Alcohol 
Depend. 2014 Jan 1;134:251-258. 

Wrong 
Population 

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

Wrong 
Intervention 

Gordon AJ, Bertholet N, McNeely J, Starrels JL, Tetrault JM, Walley AY. 
2013 Update in addiction medicine for the generalist. Addict Sci Clin Pract. 
2013 Nov 4;8:18. 

Wrong Study 
Design 

Gowing L, Farrell MF, Bornemann R, Sullivan LE, Ali R. Oral substitution 
treatment of injecting opioid users for prevention of HIV infection. 
Cochrane Database Syst Rev. 2011 Aug 10;(8):CD004145. 

Data Unusable 

Gowing L, Ali R, White JM, Mbewe D. Buprenorphine for managing opioid 
withdrawal. Cochrane Database Syst Rev. 2017 Feb 21;2:CD002025 

Wrong 
Population 

Gowing L, Ali R, White JM. Opioid antagonists with minimal sedation for 
opioid withdrawal. Cochrane Database Syst Rev. 2017 May 
29;5:CD002021. 

Wrong 
Intervention 

Kornor H, Waal H. From opioid maintenance to abstinence: a literature 
review. Drug Alcohol Rev. 2005 May;24(3):267-74. 

Data Unusable 

Larney S. Does opioid substitution treatment in prisons reduce injecting-
related HIV risk behaviours? A systematic review. Addiction. 2010 
Feb;105(2):216-23. 

Wrong Study 
Design 

Perry AE, Neilson M, Martyn-St James M, Glanville JM, Woodhouse R, 
Godfrey C, et al. Pharmacological interventions for drug-using offenders. 
Cochrane Database Syst Rev. 2015 Jun 2;(6):CD010862. 

Wrong 
Population 

Perry AE, Neilson M, Martyn-St James M, Glanville JM, Woodhouse R, 
Hewitt C. Interventions for female drug-using offenders. Cochrane 
Database Syst Rev. 2015 Jun 2;(6):CD010910. 

Wrong 
Population 

Rahimi-Movaghar A, Amin-Esmaeilli M, Hefazi M, Yousefi-Nooraie R. 
Pharmacological therapies for maintenance treatments of opium 
dependence. Cochrane Database Syst Rev. 2013 Jan 31;(1):CD007775 

Wrong 
Population 

Saulle R, Vecchi S, Gowing L. Supervised dosing with a long-acting opioid 
medication in the management of opioid dependence. Cochrane Database 
Syst Rev. 2017 Apr 27;4:CD011983. 

Data Unusable 



 354 

Sokol R, LaVertu AE, Morrill D, Albanese C, Schuman-Olivier Z. Group-
based treatment of opioid use disorder with buprenorphine: A systematic 
review. J Subst Abuse Treat. 2018 Jan;84:78-87. 

Wrong Study 
Design 

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al. 
Mortality risk during and after opioid substitution treatment: systematic 
review and meta-analysis of cohort studies. BMJ. 2017 Apr 26;357:j1550. 

Wrong Study 
Design 

Thomas CP, Fullerton CA, Kim M, Montejano L, Lyman DR, Dougherty RH, 
et al. Medication-assisted treatment with buprenorphine: assessing the 
evidence. Psychiatr Serv. 2014 Feb 1;65(2):158-70. 

Wrong Study 
Design 

Timko C, Schultz NR, Cucciare MA, Vittorio L, Garrison-Diehn C. Retention 
in medication-assisted treatment for opiate dependence: A systematic 
review. J Addict Dis. 2016;35(1):22-35. 

Wrong Study 
Design 

West SL, O’Neal KK, Graham CW. A meta-analysis comparing the 
effectiveness of buprenorphine and methadone. J Subst Abuse. 
2000;12(4):405-14. 

Not Published in 
2013 or Later 

World Health Organization. Guidelines for the Psychosocially Assisted 
Pharmacological Treatment of Opioid Dependence. Geneva: World Health 
Organization; 2009. 

Not Published in 
2013 or Later 

Yee A, Loh HS, Hisham Hashim HM, Ng CG. Clinical factors associated with 
sexual dysfunction among men in methadone maintenance treatment and 
buprenorphine maintenance treatment: a meta-analysis study. Int J Impot 
Res. 2014 Sep-Oct;26(5):161-6. 

Wrong Outcome 

Yee A, Loh HS, Hisham Hashim HM, Ng CG. The prevalence of sexual 
dysfunction among male patients on methadone and buprenorphine 
treatments: a meta-analysis study. J Sex Med. 2014 Jan;11(1):22-32. 

Wrong Outcome 

Excluded Methadone Systematic Reviews Rationale for 
Exclusion 

Amato L, Davoli M, Ferri M, Gowing L, Perucci CA. Effectiveness of 
interventions on opiate withdrawal treatment: an overview of systematic 
reviews. Drug and Alcohol Dependence. 2004;73(3):219-26. 

Wrong Study 
Design 

Amato L, Davoli M, A.Perucci C, Ferri M, Faggiano F, P. Mattick R. An 
overview of systematic reviews of the effectiveness of opiate maintenance 
therapies: available evidence to inform clinical practice and research. J 
Subst Abuse Treat. 2005 Jun;28(4):321-9. J Subst Abuse Treat. 2005 
Jun;28(4):321-9. 

Wrong Study 
Design 

Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial and pharmacological 
treatments versus pharmacological treatments for opioid detoxification. 
Cochrane Database Syst Rev. 2011 Sep 7;(9):CD005031. 

Wrong 
Intervention 

Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial combined with 
agonist maintenance treatments versus agonist maintenance treatments 
alone for treatment of opioid dependence. Cochrane Database Syst Rev. 
2011 Oct 5;(10):CD004147. 

Wrong 
Intervention 



 355 

Amato L, Davoli M, Minozzi S, Ferroni E, Ali R, Ferri M. Methadone at 
tapered doses for the management of opioid withdrawal. Cochrane 
Database Syst Rev. 2013 Feb 28;(2):CD003409. 

Wrong 
Population 

Baldacchino A, Armanyous M, Balfour DJ, Humphris G, Matthews K. 
Neuropsychological functioning and chronic methadone use: A systematic 
review and meta-analysis. Neurosci Biobehav Rev. 2017 Feb;73:23-38. 

Wrong 
outcomes 

Bao YP, Liu ZM, Epstein DH, Du C, Shi J, Lu L. A meta-analysis of retention 
in methadone maintenance by dose and dosing strategy. Am J Drug 
Alcohol Abuse. 2009;35(1):28-33. 

Not Published in 
2013 or Later 

Barnett PG, Rodgers JH, Bloch DA. A meta-analysis comparing 
buprenorphine to methadone for treatment of opiate dependence. 
Addiction. 2001 May;96(5):683-90. 

Not Published in 
2013 or Later 

Bawor M, Dennis BB, Anglin R, Steiner M, Thabane L, Samaan Z. Sex 
differences in outcomes of methadone maintenance treatment for opioid 
addiction: a systematic review protocol. Syst Rev. 2014 May 16;3:45.  

Wrong Study 
Design 

Bawor M, Dennis BB, Bhalerao A, Plater C, Worster A, Varenbut M, et al. 
Sex differences in outcomes of methadone maintenance treatment for 
opioid use disorder: a systematic review and meta-analysis. CMAJ Open. 
2015 Jul 17;3(3):E344-51. 

Wrong Topic 

Bawor M, Bami H, Dennis BB, Plater C, Worster A, Varenbut M, et al. 
Testosterone suppression in opioid users: a systematic review and meta-
analysis. Drug Alcohol Depend. 2015 Apr 1;149:1-9. 

Wrong Study 
Design 

Busch M, Haas S, Weigl M, Wirl C. Long term substitution treatment 
(maintenance treatment) of opioid dependent persons. GMS Health 
Technol Assess. 2007 Mar 27;3:Doc04. 

Wrong Study 
Design 

Caplehorn JR, Dalton MS, Haldar F, Petrenas AM, Nisbet JG. Methadone 
maintenance and addicts' risk of fatal heroin overdose. Subst Use Misuse. 
1996 Jan;31(2):177-96. 

Wrong Study 
Design 

Cavacuiti C, Selby P. Managing opioid dependence. Comparing 
buprenorphine with methadone. Can Fam Physician. 2003 Jul;49:876-7. 

Wrong Study 
Design 

Chou R, Cruciani RA, Fiellin DA, Compton P, Farrar JT, Haigney MC, et al. 
Methadone safety: a clinical practice guideline from the American Pain 
Society and College on Problems of Drug Dependence, in collaboration 
with the Heart Rhythm Society. J Pain. 2014 Apr;15(4):321-37. 

Wrong Study 
Design 

Chou R, Weimer MB, Dana T. Methadone overdose and cardiac 
arrhythmia potential: findings from a review of the evidence for an 
American Pain Society and College on Problems of Drug Dependence 
clinical practice guideline. J Pain. 2014 Apr;15(4):338-65. 

Wrong Study 
Design 

Clark N, Lintzeris N, Gijsbers A, Whelan G, Dunlop A, Ritter A, et al. LAAM 
maintenance vs methadone maintenance for heroin dependence. 
Cochrane Database Syst Rev. 2002;(2):CD002210. 

Not Published in 
2013 or Later 

Connock M, Juarez-Garcia A, Jowett S, Frew E, Liu Z, Taylor RJ, et al. 
Methadone and buprenorphine for the management of opioid 

Not Published in 
2013 or Later 



 356 

dependence: a systematic review and economic evaluation. Health 
Technol Assess. 2007 Mar;11(9):1-171, iii-iv. 

Dennis BB, Naji L, Bawor M, Bonner A, Varenbut M, Daiter J, et al. The 
effectiveness of opioid substitution treatments for patients with opioid 
dependence: a systematic review and multiple treatment comparison 
protocol. Syst Rev. 2014 Sep 19;3:105. 

Wrong Study 
Design 

Faggiano F, Vigna-Taglianti F, Versino E, Lemma P. Methadone 
maintenance at different dosages for opioid dependence. Cochrane 
Database Syst Rev. 2003;(3):CD002208. 

Not Published in 
2013 or Later 

Farre M, Mas A, Torrens M, Moreno V, Cami J. Retention rate and illicit 
opioid use during methadone maintenance interventions: a meta-analysis. 
Drug Alcohol Depend. 2002 Feb 1;65(3):283-90. 

Not Published in 
2013 or Later 

Feelemyer J, Des Jarlais D, Arasteh K, Abdul-Quader AS, Hagan H. 
Retention of participants in medication-assisted programs in low- and 
middle-income countries: an international systematic review. Addiction. 
2014 Jan;109(1):20-32.  

Wrong Topic 

Feelemyer JP, Jarlais DCD, Arasteh K, Phillips BW, Hagan H. Changes in 
Quality of Life (WHOQOL-BREF) and Addiction Severity Index (ASI) among 
participants in Opioid Substitution Treatment (OST) in Low and Middle 
Income Countries: An International Systematic Review. Drug Alcohol 
Depend. 2014 Jan 1;134:251-258. 

Wrong 
Intervention 

Fullerton CA, Kim M, Thomas CP, Lyman DR, Montejano LB, Dougherty RH, 
et al. Medication-assisted treatment with methadone: assessing the 
evidence. Psychiatr Serv. 2014 Feb 1;65(2):146-57. 

Wrong Study 
Design 

Glanz M, Klawansky S, McAullife W, Chalmers T. Methadone vs. L-alpha-
acetylmethadol (LAAM) in the treatment of opiate addiction. A meta-
analysis of the randomized, controlled trials. Am J Addict. 1997 
Fall;6(4):339-49. 

Not Published in 
2013 or Later 

Gowing L, Ali R, White JM. Opioid antagonists under heavy sedation or 
anaesthesia for opioid withdrawal. Cochrane Database Syst Rev. 2010 Jan 
20;(1):CD002022. 

Wrong 
Intervention 

Gowing L, Ali R, White JM. Opioid antagonists with minimal sedation for 
opioid withdrawal. Cochrane Database Syst Rev. 2017 May 
29;5:CD002021.  

Wrong 
Intervention 

Griffith JD, Rowan-Szal GA, Roark RR, Simpson DD. Contingency 
management in outpatient methadone treatment: a meta-analysis. Drug 
Alcohol Depend. 2000 Feb 1;58(1-2):55-66. 

Not Published in 
2013 or Later 

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

Wrong Study 
Design 

Johansson BA, Berglund M, Lindgren A. Efficacy of maintenance treatment 
with methadone for opioid dependence: a meta-analytical study. Nord J 
Psychiatry. 2007;61(4):288-95. 

Not Published in 
2013 or Later 



 357 

Kinlock TW, Gordon MS, Schwartz RP, O’Grady K, Fitzgerald TT, Wilson M. 
A randomized clinical trial of methadone maintenance for prisoners: 
results at 1-month post-release. Drug Alcohol Depend. 2007 Dec 1;91(2-
3):220-7. 

Wrong 
Population 

Kornør H, Waal H. From opioid maintenance to abstinence: a literature 
review. Drug Alcohol Rev. 2005 May;24(3):267-74. 

Not Published in 
2013 or Later 

Low AJ, Mburu G, Welton NJ, May MT, Davies CF, French C, et al. Impact of 
Opioid Substitution Therapy on Antiretroviral Therapy Outcomes: A 
Systematic Review and Meta-Analysis. Clin Infect Dis. 2016 Oct 
15;63(8):1094-1104. 

Wrong 
Intervention 

MacArthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J, et al. 
Opiate substitution treatment and HIV transmission in people who inject 
drugs: systematic review and meta-analysis. BMJ. 2012 Oct 3;345:e5945. 

Not Published in 
2013 or Later 

Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy 
versus no opioid replacement therapy for opioid dependence. Cochrane 
Database Syst Rev. 2009 Jul 8;(3):CD002209. 

Not Published in 
2013 or Later 

Meader N. A comparison of methadone, buprenorphine and alpha(2) 
adrenergic agonists for opioid detoxification: a mixed treatment 
comparison meta-analysis. Drug Alcohol Depend. 2010 Apr 1;108(1-
2):110-4. 

Not Published in 
2013 or Later 

Nosyk B, Bray JW, Wittenberg E, Aden B, Eggman AA, Weiss RD, et al. 
Short term health-related quality of life improvement during opioid 
agonist treatment. Drug Alcohol Depend. 2015 Dec 1;157:121-8. 

Wrong Study 
Design 

O’Shea J, Law F, Melichar J. Opioid dependence. BMJ Clin Evid. 2009 Jul 
24;2009. 

Wrong Study 
Design 

Patanwala AE, Duby J, Waters D, Erstad BL. Opioid conversions in acute 
care. Ann Pharmacother. 2007 Feb;41(2):255-66. 

Wrong 
Outcomes 

Perry AE, Neilson M, Martyn-St James M, Glanville JM, Woodhouse R, 
Godfrey C, et al. Pharmacological interventions for drug-using offenders. 
Cochrane Database Syst Rev. 2015 Jun 2;(6):CD010862. 

Wrong 
Population 

Praveen KT, Law F, O’Shea J, Melichar J. Opioid dependence. BMJ Clin Evid. 
2011 Sep 20;2011. 

Wrong Study 
Design 

Prendergast ML, Urada D, Podus D. Meta-analysis of HIV risk-reduction 
interventions within drug abuse treatment programs. J Consult Clin 
Psychol. 2001 Jun;69(3):389-405. 

Wrong 
Intervention 

Prendergast ML, Podus D, Chang E. Program factors and treatment 
outcomes in drug dependence treatment: an examination using meta-
analysis. Subst Use Misuse. 2000 Oct-Dec;35(12-14):1931-65. 

Not Published in 
2013 or Later 

Saulle R, Vecchi S, Gowing L. Supervised dosing with a long-acting opioid 
medication in the management of opioid dependence. Cochrane Database 
Syst Rev. 2017 Apr 27;4:CD011983. 

Wrong 
Intervention 

Sigmon SC. Interim treatment: Bridging delays to opioid treatment access. 
Prev Med. 2015 Nov;80:32-6. 

Wrong Study 
Design 



 358 

Simoens S, Matheson C, Bond C, Inkster K, Ludbrook A. The effectiveness 
of community maintenance with methadone or buprenorphine for 
treating opiate dependence. Br J Gen Pract. 2005 Feb;55(511):139-46. 

Wrong Study 
Design 

Sordo L, Barrio G, Bravo MJ, Indave BI, Degenhardt L, Wiessing L, et al. 
Mortality risk during and after opioid substitution treatment: systematic 
review and meta-analysis of cohort studies. BMJ. 2017 Apr 26;357:j1550. 

Wrong Study 
Design 

Soyka M, Kranzier HR, van den Brink W, Krystal J, Moller HJ, Kasper S, et al. 
The World Federation of Societies of Biological Psychiatry (WFSBP) 
guidelines for the biological treatment of substance use and related 
disorders. Part 2: Opioid dependence. World J Biol Psychiatry. 2011 
Apr;12(3):160-87. 

Wrong Study 
Design 

Stephen JH, Halpern CH, Barrios CJ, Balmuri U, Pisapia JM, Wolf JA, et al. 
Deep brain stimulation compared with methadone maintenance for the 
treatment of heroin dependence: a threshold and cost-effectiveness 
analysis. Addiction. 2012 Mar;107(3):624-34. 

Wrong 
Outcomes 

Sun HM, Li XY, Chow EP, Li T, Xian Y, Lu YH, et al. Methadone maintenance 
treatment programme reduces criminal activity and improves social well-
being of drug users in China: a systematic review and meta-analysis. BMJ 
Open. 2015 Jan 8;5(1):e005997. 

Wrong 
Population 

Timko C, Schultz NR, Cucciare MA, Vittorio L, Garrison-Diehn C. Retention 
in medication-assisted treatment for opiate dependence: A systematic 
review. J Addict Dis. 2016;35(1):22-35. 

Wrong Study 
Design 

West SL, O’Neal KK, Graham CW. A meta-analysis comparing the 
effectiveness of buprenorphine and methadone. J Subst Abuse. 
2000;12(4):405-14. 

Wrong 
Outcomes 

World Health Organization. Guidelines for the Psychosocially Assisted 
Pharmacological Treatment of Opioid Dependence. Geneva: World Health 
Organization; 2009. 

Wrong Study 
Design 

Yee A, Loh HS, Hisham Hashim HM, Ng CG. Clinical factors associated with 
sexual dysfunction among men in methadone maintenance treatment and 
buprenorphine maintenance treatment: a meta-analysis study. Int J Impot 
Res. 2014 Sep-Oct;26(5):161-6. 

Wrong Study 
Design 

Yee A, Loh HS, Hisham Hashim HM, Ng CG. The prevalence of sexual 
dysfunction among male patients on methadone and buprenorphine 
treatments: a meta-analysis study. J Sex Med. 2014 Jan;11(1):22-32. 

Wrong Study 
Design 

Zhang L, Chow EP, Zhuang X, Liang Y, Wang Y, Tang C, et al. Methadone 
maintenance treatment participant retention and behavioural 
effectiveness in China: a systematic review and meta-analysis. PLoS One. 
2013 Jul 26;8(7):e68906. 

Wrong Study 
Design 

Zielinkski L, Bhatt M, Eisen RB, Perea S, Bhatnagar N, MacKillop J, et al. 
Association between cannabis use and treatment outcomes in patients 
receiving methadone maintenance treatment: a systematic review 
protocol. Syst Rev. 2016 Aug 16;5(1):139. 

Wrong Study 
Design 



 359 

Excluded Naltrexone Systematic Reviews Rationale for 
Exclusion 

Adi Y, Juarez-Garcia A, Wang D, Jowett S, Frew E, Day E, et al. Oral 
naltrexone as a treatment for relapse prevention in formerly opioid-
dependent drug users: a systematic review and economic evaluation. 
Health Technol Assess. 2007 Feb;11(6):iii-iv, 1-85. 

Not Published in 
2013 or Later 

Dennis BB, Naji L, Bawor M, Bonner A, Varenbut M, Daiter J, et al. The 
effectiveness of opioid substitution treatments for patients with opioid 
dependence: a systematic review and multiple treatment comparison 
protocol. Syst Rev. 2014 Sep 19;3:105. 

Wrong Study 
Design 

Gowing L, Ali R, White JM. Opioid antagonists under heavy sedation or 
anaesthesia for opioid withdrawal. Cochrane Database Syst Rev. 2010 Jan 
20;(1):CD002022. 

Wrong 
Intervention 

Gowing L, Ali R, White JM. Opioid antagonists with minimal sedation for 
opioid withdrawal. Cochrane Database Syst Rev. 2017 May 
29;5:CD002021. 

Wrong 
Outcomes 

Hartung DM, McCarty D, Fu R, Wiest K, Chalk M, Gastfriend DR. Extended-
release naltrexone for alcohol and opioid dependence: a meta-analysis of 
healthcare utilization studies. J Subst Abuse Treat. 2014 Aug;47(2):113-21.  

Wrong Study 
Design 

Helm S, Trescot AM, Colson J, Sehgal N, Silverman S. Opioid antagonists, 
partial agonists, and agonists/antagonists: the role of office-based 
detoxification. Pain Physician. 2008 Mar-Apr;11(2):225-35. 

Wrong Study 
Design 

Johansson BA, Berglund M, Lindgren A. Efficacy of maintenance treatment 
with naltrexone for opioid dependence: a meta-analytical review. 
Addiction. 2006 Apr;101(4):491-503. 

Not Published in 
2013 or Later 

Kirchmayer U, Davoli M, Verster AD, Amato L, Ferri A, Perucci CA. A 
systematic review on the efficacy of naltrexone maintenance treatment in 
opioid dependence. Addiction. 2002 Oct;97(10):1241-9. 

Not Published in 
2013 or Later 

Larney S, Gowing L, Mattick RP, Farrell M, Hall W, Degenhardt L. A 
systematic review and meta-analysis of naltrexone implants for the 
treatment of opioid dependence. Drug Alcohol Rev. 2014 Mar;33(2):115-
28. 

Wrong 
Intervention 

Lobmaier P, Kornor H, Kunoe N, Bjorndal A. Sustained-release naltrexone 
for opioid dependence. Cochrane Database Syst Rev. 2008 Apr 
16;(2):CD006140. 

Not Published in 
2013 or Later 

O’Shea J, Law F, Melichar J. Opioid dependence. BMJ Clin Evid. 2009 Jul 
24;2009. 

Wrong Study 
Design 

Perry AE, Neilson M, Martyn-St James M, Glanville JM, Woodhouse R, 
Godfrey C, et al. Pharmacological interventions for drug-using offenders. 
Cochrane Database Syst Rev. 2015 Jun 2;(6):CD010862. 

Wrong 
Population 

Praveen KT, Law F, O’Shea J, Melichar J. Opioid dependence. BMJ Clin Evid. 
2011 Sep 20;2011. 

Wrong Study 
Design 



 360 

Roozen HG, de Waart R, van der Windt DA, van den Brink W, de Jong CA, 
Kerkhof AJ. A systematic review of the effectiveness of naltrexone in the 
maintenance treatment of opioid and alcohol dependence. Eur 
Neuropsychopharmacol. 2006 Jul;16(5):311-23. 

Wrong Study 
Design 

Setnik B, Pixton GC, Webster LR. Safety profile of extended-release 
morphine sulfate with sequestered naltrexone hydrochloride in older 
patients: pooled analysis of three clinical trials. Curr Med Res Opin. 
2016;32(3):563-72. 

Wrong Study 
Design 

Soyka M, Kranzier HR, van den Brink W, Krystal J, Moller HJ, Kasper S, et al. 
The World Federation of Societies of Biological Psychiatry (WFSBP) 
guidelines for the biological treatment of substance use and related 
disorders. Part 2: Opioid dependence. World J Biol Psychiatry. 2011 
Apr;12(3):160-87. 

Wrong Study 
Design 

Timko C, Schultz NR, Cucciare MA, Vittorio L, Garrison-Diehn C. Retention 
in medication-assisted treatment for opiate dependence: A systematic 
review. J Addict Dis. 2016;35(1):22-35. 

Wrong Study 
Design 

World Health Organization. Guidelines for the Psychosocially Assisted 
Pharmacological Treatment of Opioid Dependence. Geneva: World Health 
Organization; 2009. 

Wrong Study 
Design 

Excluded Cannabinoids Systematic Review Rationale for 
Exclusion 

Calabria B, Degenhardt L, Briegleb C, Vos T, Hall W, Lynskey M, et al. 
Systematic review of prospective studies investigating "remission" from 
amphetamine, cannabis, cocaine or opioid dependence. Addict Behav. 
2010 Aug;35(8):741-9. 

Wrong 
Intervention 

Nielsen S, Sabioni P, Trigo JM, Ware MA, Betz-Stablein BD, Murnion B, et 
al. Opioid-Sparing Effect of Cannabinoids: A Systematic Review and Meta-
Analysis. Neuropsychopharmacology. 2017 Aug;42(9):1752-1765. 

Wrong 
Intervention 

Prud’homme M, Cata R, Jutras-Aswad D. Cannabidiol as an Intervention 
for Addictive Behaviors: A Systematic Review of the Evidence. Subst 
Abuse. 2015 May 21;9:33-8.  

Wrong Study 
Design 

Shorter D, Hsieh J, Kosten TR. Pharmacologic management of comorbid 
post-traumatic stress disorder and addictions. Am J Addict. 2015 
Dec;24(8):705-12. 

Wrong Topic 

Van den Brink W. Evidence-based pharmacological treatment of substance 
use disorders and pathological gambling. Curr Drug Abuse Rev. 2012 
Mar;5(1):3-31. 

Wrong 
Intervention 

Vyas MB, LeBaron VT, Gilson AM. The use of cannabis in response to the 
opioid crisis: A review of the literature. Nurs Outlook. 2018 Jan - 
Feb;66(1):56-65. 

Wrong Study 
Design 

Zielinkski L, Bhatt M, Eisen RB, Perera S, Bhatnagar N, MacKillop J, et al. 
Association between cannabis use and treatment outcomes in patients 

Wrong Study 
Design 



 361 

receiving methadone maintenance treatment: a systematic review 
protocol. Syst Rev. 2016 Aug 16;5(1):139. 

Excluded Witnessed Ingestion Systematic Reviews 
 

Rationale for 
Exclusion 

Carmichael AN, Morgan L, Del Fabbro E. Identifying and assessing the risk 
of opioid abuse in patients with cancer: an integrative review. Subst Abuse 
Rehabil. 2016;7:71-9. 

Wrong 
Population 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A. Canadian guideline for 
safe and effective use of opioids for chronic noncancer pain. Clinical 
summary for family physicians. Part 2: special populations. Can Fam 
Physician. 2011;57:1269-76. 

Wrong Study 
Design 

Hov L, Mosdøl A, Ding A, Strømme H, Vist GE. Unsupervised intake of 
medicines for individuals in opioid maintenance. 2016. Report from the 
Norwegian Institute of Public Health. 
 

Wrong Study 
Design 

Excluded Urine Drug Testing Systematic Reviews 
 

Rationale for 
Exclusion 

Hov L, Mosdøl A, Ding A, Strømme H, Vist GE. Unsupervised intake of 
medicines for individuals in opioid maintenance. 2016. Report from the 
Norwegian Institute of Public Health. 
 

Wrong Study 
Design 

Voon P, Karamouzian M, Kerr T. Chronic pain and opioid misuse: a review 
of reviews. Subst Abuse Treat Prev Policy. 2017;12(1):36. 

Wrong 
Population 

Carmichael AN, Morgan L, Del Fabbro E. Identifying and assessing the risk 
of opioid abuse in patients with cancer: an integrative review. Subst Abuse 
Rehabil. 2016;7:71-9. 

Wrong 
Intervention 

Medical Advisory Secretariat. Optimum methadone compliance testing: an 
evidence-based analysis. Ont Health Technol Assess Ser. 2006;6(21):1-54.  

Wrong Study 
Design 

Provenzano DA, Viscusi ER. Rethinking the role of opioids in the outpatient 
management of chronic non-malignant pain. Curr Med Res Opin. 
2014;30(10):2051-62. 

Wrong Study 
Design 

Weimer MB, Chou R. Research gaps on methadone harms and 
comparative harms: findings from a review of the evidence for an 
American Pain Society and College on problems of drug dependence 
clinical practice guideline. J Pain. 2014;15(4):366-76. 

Wrong Study 
Design 

Zhang L, Chow EP, Zhuang X, Liang Y, Wang Y, Tang C, et al. Methadone 
maintenance treatment participant retention and behavioural 
effectiveness in China: a systematic review and meta-analysis. PLoS One. 
2013;8(7):e68906. 

Wrong Study 
Design 

Starrels JL, Becker WC, Alford DP, Kapoor A, Williams AR, Turner BJ. 
Systematic review: treatment agreements and urine drug testing to 
reduce opioid misuse in patients with chronic pain. Ann Intern Med. 
2010;152(11):712-20. 

Wrong 
Population 



 362 

Cone EJ, Caplan YH. Urine toxicology testing in chronic pain management. 
Postgrad Med. 2009;121(4):91-102. 

Wrong Study 
Design 

Turk DC, Swanson KS, Gatchel RJ. Predicting opioid misuse by chronic pain 
patients: a systematic review and literature synthesis. Clin J Pain. 
2008;24(6):497-508. 

Wrong 
Population 

Fishbain DA, Cole B, Lewis J, Rosomoff HL, Rosomoff RS. What percentage 
of chronic non-malignant pain patients exposed to chronic opioid 
analgesic therapy develop abuse/addiction and/or aberrant drug-related 
behaviours? A structured evidence-based review. Pain Med. 
2008;9(4):444-59. 

Wrong 
outcomes 

Kahan M, Srivastava A, Wilson L, Gourlay D, Midmer D. Misuse of and 
dependence on opioids: study of chronic pain patients. Can Fam Physician. 
2006;52(9):1081-7. 

Wrong Study 
Design 

Chou R, Fanciullo GJ, Fine PG, Miaskowski C, Passik SD, Portenoy RK. 
Opioids for chronic noncancer pain: prediction and identification of 
aberrant drug-related behaviours: a review of the evidence for an 
American Pain Society and American Academy of Pain Medicine clinical 
practice guideline. J Pain. 2009;10(2):131-46. 

Wrong 
Population 

Excluded Treatment Agreement Systematic Reviews 
 

Rationale for 
Exclusion 

Chan BK, Tam LK, Wat CY, Chung YG, Tsui SL, Cheung CW. Opioids in 
chronic non-cancer pain. Expert Opin Pharmcother. 2011;12(5):705-20. 

Wrong Outcome 

Wilsey B, Atkinson JH, Marcotte TD, Grant I. The medicinal cannabis 
treatment agreement: Providing information to chronic pain patients 
through a written document. Clin J Pain. 2015;31(12):1087-96. 

Wrong 
Population 

Hegmann KT, Weiss MS, Bowden K, Branco F, DuBrueler K, Els C, Mandel S, 
et al. ACOEM practice guidelines: opioids for treatment of acute, 
subacute, chronic, and postoperative pain. J Occup Environ Med. 
2014;56(12):e143-59. 

Wrong Study 
Design 

Excluded Tapering Systematic Reviews 
 

Rationale for 
Exclusion 

Bisaga A, Mannelli P, Sullivan MA, Vosburg SK, Compton P, Woody GE, et 
al. Antagonists in the medical management of opioid use disorders: 
Historical and existing treatment strategies. Am J Addict. 2018;27(3):177-
87. 

Wrong Study 
Design 

Eccleston C, Fisher E, Thomas KH, Hearn L, Derry S, Stannard C, et al. 
Interventions for the reduction of prescribed opioid use in chronic non-
cancer pain. Cochrane Database Syst Rev. 2017;11:CD010323. 

Wrong 
Intervention 

Sharma A, O’Grady KE, Kelly SM, Gryczunski J, Mitchell SG, Schwartz RP. 
Pharmacotherapy for opioid dependence in jails and prisons: research 
review update and future directions. Subst Abuse Rehabil. 2016;7:27-40. 

Wrong Study 
Design 

Gowing L, Ali R, White JM. Opioid antagonists with minimal sedation for 
opioid withdrawal. Cochrane Database Syst Rev. 2017;5:CD002021. 

Wrong 
Intervention 



 363 

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

Wrong Study 
Design 

Berna C, Kulich RJ, Rathmell JP. Tapering long-term opioid therapy in 
chronic noncancer pain: Evidence and recommendations for everyday 
practice. Mayo Clin Proc. 2015;90(6):828-42. 

Wrong Study 
Design 

Bentzley BS, Barth KS, Back SE, Book SW. Discontinuation of 
buprenorphine maintenance therapy: perspectives and outcomes. J Subst 
Abuse Treat. 2015;52:48-57. 

Wrong 
Intervention 

Ksouda K, Bloch V, Dugarin J, Dupuy G, Laqueille X, Lepine JP, et al. When 
and how to detoxify clients from methadone maintenance treatment? 
Presse Med. 2013;42(1):e28-36. 

Wrong Study 
Design 

Kahan M, Mailis-Gagnon A, Srivastava A, National Opioid Use Guideline 
Group. Canadian guideline for safe and effective use of opioids for chronic 
non-cancer pain: clinical summary for family physicians. Part 1: general 
population. Can Fam Physician. 2011;57(11):1257-66. 

Wrong Study 
Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A, National Opioid Use 
Guideline Group. Canadian guideline for safe and effective use of opioids 
for chronic non-cancer pain: clinical summary for family physicians. Part 2: 
special populations. Can Fam Physician. 2011;57(11):1269-76. 

Wrong Study 
Design 

Dunn KE, Sigmon SC, Strain EC, Heil SH, Higgins ST. The association 
between outpatient buprenorphine detoxification duration and clinical 
treatment outcomes: a review. Drug Alcohol Depend. 2011;119(1-2):1-9. 

Wrong Study 
Design 

Amato L, Davoli M, Minozzi S, Ferroni E, Ali R, Ferri M. Methadone at 
tapered doses for the management of opioid withdrawal. Cochrane 
Database Syst Rev. 2013;2:CD003409. 

Wrong 
Intervention 

Excluded Psychosocial Systematic Reviews 
 

Rationale for 
Exclusion 

Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial and pharmacological 
treatments versus pharmacological treatments for opioid detoxification. 
Cochrane Database of Syst Reviews. 2011;9:CD005031. Annals of Clinical 
Psychiatry. 2012;24(1): 

Wrong 
Population 

Beaulieu S, Saury S, Sareen J, Tremblay J, Schutz C, McIntyre R, et al. 
Treatments (CANMAT) task force recommendations for the management 
of patients with mood disorders and comorbid substance use disorders. 
Ann Clin Psychiatry. 2012;24(1):38-55. 

Wrong Study 
Design 

Castells X, Kosten TR, Capella D, Vidal X, Colom J, Casas M. Efficacy of 
opiate maintenance therapy and adjunctive interventions for opioid 
dependence with comorbid cocaine use disorders: A systematic review 
and meta-analysis of controlled clinical trials. Am J Drug Alcohol Abuse. 
2009;35(5):339-49. 

Wrong 
Intervention 

Day E, Ison J, Strang J. Inpatient versus other settings for detoxification for 
opioid dependence. Cochrane Database Syst Rev. 2005;2:CD004580. 

Wrong 
Population 



 364 

Day E, Mitcheson L. Psychosocial interventions in opiate substitution 
treatment services: does the evidence provide a case for optimism or 
nihilism? Addiction. 2017;112(8):1329-36. 

Wrong Study 
Design 

Dutra L, Stathopoulou G, Basden SL, Leyro TM, Powers MB, Otto MW. A 
meta-analytic review of psychosocial interventions for substance use 
disorders. Am J Psychiatry. 2008;165(2):179-87. 

Wrong 
Population 

Eccleston C, Fisher E, Thomas KH, Hearn L, Derry S, Stannard C, Knaggs R, 
et al. Interventions for the reduction of prescribed opioid use in chronic 
non-cancer pain. Cochrane Database Syst Rev. 2017;11:CD010323. 

Wrong 
Population 

Gilchrist G, Swan D, Shaw A, Keding A, Towers S, Craine N, et al. 
Preventing blood-borne virus infection in people who inject drugs in the 
UK: systematic review, stakeholder interviews, psychosocial intervention 
development and feasibility randomized controlled trial. Health Technol 
Assess. 2017;21(72):1-312. 

Wrong 
Population 

Griffith JD, Rowan-Szal GA, Roark RR, Simpson DD. Contingency 
management in outpatient methadone treatment: a meta-analysis. Drug 
Alcohol Depend. 2000;58(1-2):55-66. 

Wrong Study 
Design 

Hartzler B. Building a bonfire that remains stoked: sustainment of a 
contingency management intervention developed through collaborative 
design. Subst Abuse Treat Prev Policy. 2015;10:30. 

Wrong Study 
Design 

Hassan AN, Howe AS, Samokhvalov AV, Le Foll B, George TP. Management 
of mood and anxiety disorders in patients receiving opioid agonist 
therapy: Review and meta-analysis. Am J Addict. 2017;26(6):551-63. 

Wrong 
Population 

Jhanjee S. Evidence based psychosocial interventions in substance use. 
Indian J Psychol Med. 2014;36(2):112-8. 

Wrong Study 
Design 

Lee EB, An W, Levin ME, Twohig MP. An initial meta-analysis of acceptance 
and commitment therapy for treating substance use disorders. Drug 
Alcohol Depend. 2015;155:1-7. 

Wrong 
Intervention 

Mayet S, Farrell M, Ferri M, Amato L, Davoli M. Psychosocial treatment for 
opiate abuse and dependence. Cochrane Database Syst Rev. 
2005;1:CD004330. 

Wrong 
Intervention 

McCracken LM, Thompson M. Psychological advances in chronic pain: a 
concise selective review of research from 2010. Curr Opin Support Palliat 
Care. 2011;5(2):122-6. 

Wrong 
Population 

Nunes EV, Rothenberg JL, Sullivan MA, Carpenter KM, Kleber HD. 
Behavioural therapy to augment oral naltrexone for opioid dependence: a 
ceiling on effectiveness? Am J Drug Alcohol Abuse. 2006;32(4):503-17. 

Wrong Study 
Design 

Perry AE, Neilson M, Martyn-St James M, Glanville JM, McCool R, Duffy S, 
et al. Interventions for female drug-using offenders. Cochrane Database 
Syst Rev. 2014;1:CD010910. 

Wrong 
Population 

Prendergast ML, Podus D, Chang E. Program factors and treatment 
outcomes in drug dependence treatment: an examination using meta-
analysis. Subst Use Misuse. 2000;35(12-14):1931-65. 

Wrong 
Intervention 



 365 

Rahimi-Movaghar A, Amin-Esmaeili M, Hefazi M, Yousefi-Nooraie R. 
Pharmacological therapies for maintenance treatments of opium 
dependence. Cochrane Database Syst Rev. 2013;1:CD007775. 

Wrong 
Intervention 

Roberts J, Annett H, Hickman M. A systematic review of interventions to 
increase the uptake of opiate substitution therapy in injecting drug users. J 
Public Health (Oxf). 2011;33(3):378-84. 

Wrong 
Intervention 

Shearer J, Tie H, Byford S. Economic evaluations of contingency 
management in illicit drug misuse programmes: A systematic review. Drug 
Alcohol Rev. 2015;34(3):289-98. 

Wrong Study 
Design 

Sokol R, LaVertu AE, Morrill D, Albanese C, Schuman-Olivier Z. Group-
based treatment of opioid use disorder with buprenorphine: A systematic 
review. J Subst Abuse Treat. 2018;84:78-87. 

Wrong 
Intervention 

Sorensen JL, Deitch DA, Acampora A. Treatment collaboration of 
methadone maintenance programs and therapeutic communities. Am J 
Drug Alcohol Abuse. 1984;10(3):347-59. 

Wrong 
Intervention 

Specka M, Boning A, Scherbaum N. Contingency management in opioid 
substitution treatment. Fortschr Neurol Psychiatr. 2011;79(7):395-403. 

Wrong Study 
Design 

Veilleux JC, Colvin PJ, Anderson J, York C, Heinz AJ. A review of opioid 
dependence treatment: pharmacological and psychosocial interventions 
to treat opioid addiction. Clin Psychol Rev. 2010;30(2):155-66. 

Wrong Study 
Design 

Walsh N, Verster A, Rodolph M, Akl EA. WHO guidance on the prevention 
of viral hepatitis B and C among people who inject drugs. Int J Drug Policy. 
2014;25(3):363-71. 

Wrong 
Population 

Woody GE, McLellan AT, O’Brien CP. Treatment of behavioural and 
psychiatric problems associated with opiate dependence. NIDA Res 
Monogr. 1984;46:23-35. 

Wrong Study 
Design 

Excluded Residential Treatment Systematic Reviews  

Amato L, Davoli M, Ferri M, Gowing L, Perucci CA. Effectiveness of 
interventions on opiate withdrawal treatment: an overview of systematic 
reviews. Drug and Alcohol Dependence. 2004;73(3):219-26. 

Wrong Outcome 

Amato L, Davoli M, A.Perucci C, Ferri M, Faggiano F, P. Mattick R. An 
overview of systematic reviews of the effectiveness of opiate maintenance 
therapies: available evidence to inform clinical practice and research. J 
Subst Abuse Treat. 2005 Jun;28(4):321-9. J Subst Abuse Treat. 2005 
Jun;28(4):321-9. 

Wrong Outcome 

Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial and pharmacological 
treatments versus pharmacological treatments for opioid detoxification. 
Cochrane Database Syst Rev. 2011 Sep 7;(9):CD005031. 

Wrong 
Intervention 

Bisaga A, Mannelli P, Sullivan MA, Vosburg SK, Compton P, Woody GE, et 
al. Antagonists in the medical management of opioid use disorders: 
Historical and existing treatment strategies. Am J Addict. 2018 
Apr;27(3):177-187. 

Wrong Outcome 



 366 

Connock M, Juarez-Garcia A, Jowett S, Frew E, Liu Z, Taylor RJ, et al. 
Methadone and buprenorphine for the management of opioid 
dependence: a systematic review and economic evaluation. Health 
Technol Assess. 2007 Mar;11(9):1-171.  

Wrong Study 
Design 

Day E, Ison J, Strang J. Inpatient versus other settings for detoxification for 
opioid dependence. Cochrane Database Syst Rev. 2005 Apr 
18;(2):CD004580.  

Wrong Study 
Design 

Doran CM. Economic evaluation of interventions to treat opiate 
dependence : a review of the evidence. Pharmacoeconomics. 
2008;26(5):371-93. 

Wrong Study 
Design 

Gordon AJ, Bertholet N, McNeely J, Starrels JL, Tetrault JM, Walley AY. 
2013 Update in addiction medicine for the generalist. Addict Sci Clin Pract. 
2013 Nov 4;8:18. 

Wrong Outcome 

Gowing LR, Ali RL, White JM. Systematic review processes and the 
management of opioid withdrawal. Aust N Z J Public Health. 2000 
Aug;24(4):427-31. 

Wrong 
Intervention 

Kornor H, Waal H. From opioid maintenance to abstinence: a literature 
review. Drug Alcohol Rev. 2005 May;24(3):267-74. 

Wrong 
Intervention 

Lynch FL, McCarty D, Mertens J, Perrin NA, Green CA, Parthasarathy S, et 
al. Costs of care for persons with opioid dependence in commercial 
integrated health systems. Addict Sci Clin Pract. 2014 Aug 14;9:16.  

Wrong Study 
Design 

Mannelli P, Peindl KS, Lee T, Bhatia KS, Wu L. Buprenorphine-mediated 
transition from opioid agonist to antagonist treatment: state of the art 
and new perspectives. Curr Drug Abuse Rev. 2012 Mar;5(1):52-63. 

Wrong Outcome 

Mayet S, Farrell MF, Ferri M, Amato L, Davoli M. Psychosocial treatment 
for opiate abuse and dependence. Cochrane Database Syst Rev. 2014 Apr 
15;(4):CD004330. 

Wrong 
Intervention 

O'Connor PG, Kosten TR. Rapid and Ultrarapid Opioid Detoxification 
Techniques. JAMA. 1998 Jan 21;279(3):229-34. 

Wrong 
Intervention 

O’Shea J, Law F, Melichar J. Opioid dependence. BMJ Clin Evid. 2009 Jul 
24;2009. 

Wrong 
Intervention 

Praveen KT, Law F, O’Shea J, Melichar J. Opioid dependence. BMJ Clin Evid. 
2011 Sep 20;2011. 

Wrong 
Intervention 

Prendergast ML, Podus D, Chang E. Program factors and treatment 
outcomes in drug dependence treatment: an examination using meta-
analysis. Subst Use Misuse. 2000 Oct-Dec;35(12-14):1931-65. 

Wrong Study 
Design 

Rahimi-Movaghar A, Amin-Esmaeilli M, Hefazi M, Yousefi-Nooraie R. 
Pharmacological therapies for maintenance treatments of opium 
dependence. Cochrane Database Syst Rev. 2013 Jan 31;(1):CD007775 

Wrong 
Intervention 

Raisch DW, Fye CL, Boardman KD, Sather MR. Opioid dependence 
treatment, including buprenorphine/naloxone. Ann Pharmacother. 2002 
Feb;36(2):312-21. 

Wrong 
Intervention 



 367 

Sorensen JL, Deitch DA, Acampora A. Treatment collaboration of 
methadone maintenance programs and therapeutic communities. Am J 
Drug Alcohol Abuse. 1984;10(3):347-59. 

Wrong Study 
Design 

Tang YL, Zhao D, Zhao C, Cubells JF. Opiate addiction in China: current 
situation and treatments. Addiction. 2006 May;101(5):657-65. 

Wrong 
Intervention 

Van den Brink W, Haasen C. Evidenced-based treatment of opioid-
dependent patients. Can J Psychiatry. 2006 Sep;51(10):635-46. 

Wrong 
Intervention 

Veilleux JC, Colvin PJ, Anderson J, York C, Heinz AJ. A review of opioid 
dependence treatment: pharmacological and psychosocial interventions 
to treat opioid addiction. Clin Psychol Rev. 2010 Mar;30(2):155-66. 

Wrong 
Intervention 

Excluded Acute Pain Systematic Reviews Rationale for 
Exclusion 

Elefritz JL, Murphy CV, Papdimos TJ, Lyaker MR. Methadone analgesia in 
the critically ill. J Crit Care. 2016 Aug;34:84-8. 

Wrong Study 
Design 

Eyler EC. Chronic and Acute Pain and Pain Management for Patients in 
Methadone Maintenance Treatment. Am J Addict. 2013 Jan;22(1):75-83. 

Wrong Study 
Design 

Hadi I, Morley-Forster PK, Dain S, Horrill K, Moulin DE. Brief review: 
perioperative management of the patient with chronic non-cancer pain. 
Can J Anaesth. 2006 Dec;53(12):1190-9. 

Wrong Study 
Design 

Hegmann KT, Weiss MS, Bowden K, Branco F, DuBrueler K, Els C, et al. 
ACOEM practice guidelines: opioids for treatment of acute, subacute, 
chronic, and postoperative pain. J Occup Environ Med. 2014 
Dec;56(12):e143-59. 

Wrong 
Population 

Kraft L, Wiechula R, Conroy T. The effectiveness of acute pain 
management for opioid tolerant or opioid dependent patients: a 
systematic review protocol. JBI Database System Rev Implement Rep. 
2015 Sep;13(9):120-35. 

Wrong Study 
Design 

Minozzi S, Amato L, Davoli M. Development of dependence following 
treatment with opioid analgesics for pain relief: a systematic review. 
Addiction. 2013 Apr;108(4):688-98. 

Wrong 
Population 

Morasco BJ, Gritzner S, Lewis L, Oldham R, Turk DC, Dobscha SK. 
Systematic review of prevalence, correlates, and treatment outcomes for 
chronic non-cancer pain in patients with comorbid substance use disorder. 
Pain. 2011 Mar;152(3):488-97. 

Wrong 
Population 

Passik SD. Tamper-resistant opioid formulations in the treatment of acute 
pain. Adv Ther. 2014 Mar;31(3):264-75. 

Wrong Study 
Design 

Sullivan D, Lyons M, Montgomery R, Quinlan-Colwell A. Exploring Opioid-
Sparing Multimodal Analgesia Options in Trauma: A Nursing Perspective. J 
Trauma Nurs. 2016 Nov/Dec;23(6):361-375. 

Wrong 
Population 

White LD, Hodge A, Vlok R, Hurtado G, Eastern K, Melhuish TM. Efficacy 
and adverse effects of buprenorphine in acute pain management: 
systematic review and meta-analysis of randomised controlled trials. Br J 
Anaesth. 2018 Apr;120(4):668-678. 

Wrong 
Population 



 368 

Excluded Chronic Pain Systematic Reviews Rationale for 
Exclusion 

Aiyer R, Gulati A, Gungor S, Bhatia A, Mehta N. Treatment of Chronic Pain 
With Various Buprenorphine Formulations: A Systematic Review of Clinical 
Studies. Anesth Analg. 2018 Aug;127(2):529-538 

Wrong Outcome 

Cheung CW, Qiu Q, Choi S, Moore B, Goucke R, Irwin M. Chronic opioid 
therapy for chronic non-cancer pain: a review and comparison of 
treatment guidelines. Pain Physician. 2014 Sep-Oct;17(5):401-14. 

Wrong Study 
Design 

Chou R, Ricardo A, Fiellin DA, Compton P, Farrar JT, Haigney M, et al. 
Methadone Safety: A Clinical Practice Guideline From the American Pain 
Society and College on Problems of Drug Dependence, in Collaboration 
With the Heart Rhythm Society. J Pain. 2014 Apr;15(4):321-37. 

Wrong Outcome 

Chou R, Turner JA, Devine EB, Hansen RN, Sullivan SD, Blazina I, et al. The 
effectiveness and risks of long-term opioid therapy for chronic pain: a 
systematic review for a National Institutes of Health Pathways to 
Prevention Workshop. Ann Intern Med. 2015 Feb 17;162(4):276-86. 

Wrong Outcome 

Chou R, Weimer MB, Dana T. Methadone overdose and cardiac 
arrhythmia potential: findings from a review of the evidence for an 
American Pain Society and College on Problems of Drug Dependence 
clinical practice guideline. J Pain. 2014 Apr;15(4):338-65. 

Wrong Outcome 

Clark MR, Stoller KB, Brooner RK. Assessment and Management of Chronic 
Pain in Individuals Seeking Treatment for Opioid Dependence Disorder. 
Can J Psychiatry. 2008 Aug;53(8):496-508. 

Wrong Study 
Design 

Dennis BB, Bawor M, Naji L, Chan CK, Varenbut J, Paul J, et al. Impact of 
Chronic Pain on Treatment Prognosis for Patients with Opioid Use 
Disorder: A Systematic Review and Meta-analysis. Subst Abuse. 2015 Sep 
10;9:59-80. 

Wrong 
Intervention 

Denis BB, Bawor M, Paul J, Varenbut M, Daiter J, Plater C, et al. The impact 
of chronic pain on opioid addiction treatment: a systematic review 
protocol. Syst Rev. 2015 Apr 16;4:49. 

Wrong Study 
Design 

Dennis BB, Bawor M, Paul J, Plater C, Pare G, Worster A, et al. Pain and 
Opioid Addiction: A Systematic Review and Evaluation of Pain 
Measurement in Patients with Opioid Dependence on Methadone 
Maintenance Treatment. Curr Drug Abuse Rev. 2016;9(1):49-60. 

Wrong 
Intervention 

Dowell D, Haegerich TM, Chou R. CDC Guideline for Prescribing Opioids for 
Chronic Pain--United States, 2016. JAMA. 2016 Apr 19;315(15):1624-45.  

Wrong 
Population 

Eccleston C, Fisher E, Thomas KH, Hearn L, Derry S, Stannard C, et al. 
Interventions for the reduction of prescribed opioid use in chronic non-
cancer pain. Cochrane Database Syst Rev. 2017 Nov 13;11:CD010323. 

Wrong 
Intervention 

Elefritz JL, Murphy CV, Papdimos TJ, Lyaker MR. Methadone analgesia in 
the critically ill. J Crit Care. 2016 Aug;34:84-8. 

Wrong Study 
Design 

Els C, Jackson TD, Kunyk D, Lappi VG, Sonnenberg B, Hagtvedt R, et al. 
Adverse events associated with medium- and long-term use of opioids for 

Wrong Outcome 



 369 

chronic non-cancer pain: an overview of Cochrane Reviews. Cochrane 
Database Syst Rev. 2017 Oct 30;10:CD012509. 

Els C, Jackson TD, Hagtvedt R, Kunyk D, Sonnenberg B, Lappi VG, et al. 
High-dose opioids for chronic non-cancer pain: An overview of Cochrane 
Reviews. Cochrane Database Syst Rev. 2017 Oct 30;10:CD012299. 
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Intervention 
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Design 
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Intervention 
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Intervention 
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Wrong 
Intervention 
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Design 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A. National Opioid Use 
Guideline Group. Canadian guideline for safe and effective use of opioids 
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18. 
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Population 

Kahan M, Wilson L, Mailis-Gagnon A, Srivastava A. Canadian guideline for 
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Population 
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Wrong Study 
Design 
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Intervention 
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Wrong Study 
Design 
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Wrong Outcome 
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Intervention 
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Wrong 
Intervention 
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Wrong 
Population 
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Intervention 
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Wrong 
Intervention 
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Wrong 
Intervention 
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Wrong 
Intervention 
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Wrong Study 
Design 
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Wrong 
Intervention 
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Wrong Outcome 
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Wrong Study 
Design 
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Wrong Outcome 
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Wrong Study 
Design 
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Wrong Outcome 
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Design 
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Design 

Excluded Anxiety Systematic Reviews Rationale for 
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Wrong Outcome 
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Wrong 
Intervention 



 373 

Excluded Insomnia Systematic Reviews Rationale for 
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Wrong 
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Wrong 
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Appendix 7.  Origins of Randomized, Controlled Trials in Meta-analyses for Umbrella Systematic Review  
 

Clinical Topic Outcome Total 
RCTs 
(Total 

Patients) 

Intervention versus 
Comparator 

Systematic Reviews 
& Meta-Analyses 

Contributing 

Included RCTs 

Primary Care Retention in 
Treatment 

3 (287) Primary care versus 
Specialty care-based 
interventions 
 

Lagisetty 2017 Carrieri 2014, Fiellin 2001, O’Connor 
1998 

Primary Care Street Opioid 
Abstinence 

3 (313) Primary care versus 
Specialty care-based 
interventions 
 

Lagisetty 2017 Carrieri 2014, Fiellin 2001, O’Connor 
1998 

      
Buprenorphine Retention in 

Treatment 
10 
(2664) 

Buprenorphine 
versus placebo 

Mattick 2014 Ahmadi 2002a, Ahmadi 2003a, 
Ahmadi 2004, Fudala 2003, Johnson 
1995a, Kakko 2003, Krook 2002, Ling 
1998, Ling 2010,  
Rosenthal 2013** 
 

Buprenorphine Retention in 
Treatment 

5 (1671) Buprenorphine + 
Naloxone versus 
Methadone 

Mattick 2014 Kamien 2008 (Kamien 2008, Kamien 
2008h), Neumann 2013*, Piralishvili 
2015*, Potter 2013* 

Buprenorphine Retention in 
Treatment 

19 
(2157) 

Buprenorphine 
alone versus 
Methadone 

Mattick 2014 Ahmadi 2003a, Fischer 1999, 
Johnson 1992, Johnson 2000, 
Kosten 1993, Kristensen 2005, Ling 
1996, Lintzeris 2005, Mattick 2003, 
Neri 2005, Oliveto 1999, Pani 2000, 
Petitjean 2001, 
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Schottenfeld 1997 (Schottenfeld 
1997, Schottenfeld 1997m), 
Schottenfeld 2005, Soyka 2008a, 
Strain 1994 (Strain 1994a, Strain 
1994b) 
 

Buprenorphine Abstinent as per 
Negative Urine 
 

6 (566) Buprenorphine + 
Naloxone or 
buprenorphine 
alone versus 
Methadone 

Mattick 2014 Johnson 2000, Kamien 2008 
(Kamien 2008, Kamien 2008h), Neri 
2005, Neumann 2013*, Pani 2000 

Buprenorphine Abstinent as per 
Self Report 

2 (1185) Buprenorphine + 
Naloxone versus 
Methadone 

Mattick 2014 Neumann 2013*, Potter 2013* 

      

Methadone Criminal Activity 2 (335) Methadone versus 
No Methadone 

Mattick 2009 Yancovitz 1991, Gunne 1981 

Methadone Retention in 
Treatment 

6 (1114) Methadone versus 
no Methadone 
(Inmates Excluded) 

Mattick 2009 Gruber 2008, Newman 1979, 
Schwartz 2006, Sees 2000, Strain 
1993a, Vanichseni 1991 

Methadone Morphine 
Positive Hair or 
Urine 

4 (753) Methadone versus 
no methadone 

Mattick 2009 Gruber 2008, Schwartz 2006, 
Vanichseni 1991, Yancovitz 1991 

      

Naltrexone Re-Incarceration 2 (86) Oral Naltrexone 
versus Placebo or 
Usual Care 

Minozzi 2011 Cornish 1997, Rawson 1979 

Naltrexone Re-Incarceration 2 (341) Injectable Long 
acting naltrexone 
versus placebo or 
usual care 

Jarvis 2018 Lee 2015, Lee 2016 
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Naltrexone Any Adverse 
Events 

5 (363) Oral Naltrexone 
versus Placebo or 
Usual Care 

Minozzi 2011 Curran 1976, Guo 2001, Krupitsky 
2004, Krupitsky 2012*, Ladewig 
1990 

Naltrexone Any Adverse 
Event 

2 (558) Injectable Long 
acting naltrexone 
versus placebo or 
usual care 

Jarvis 2018 Krupitsky 2011, Lee 2016 

Naltrexone Retention in 
Treatment 

5 (549) Oral Naltrexone 
versus Placebo or 
Usual Care 

Minozzi 2011 Cornish 1997, Coviello 2010*, 
Krupitsky 2012*, Krupitsky 2013*, 
Shufman 1994 

Naltrexone Retention in 
Treatment 

3 (376) Injectable Long 
acting naltrexone 
versus placebo or 
usual care 

Jarvis 2018 Krupitsky 2011, Lee 2015, Springer 
2018* 

Naltrexone Confirmed 
Abstinence 

1 (111) Oral Naltrexone 
versus Placebo or 
Usual Care 

 Coviello 2010* 

Naltrexone Confirmed 
Abstinence 

2 (283) Injectable Long 
acting naltrexone 
versus placebo or 
usual care 

Jarvis 2018 Krupitsky 2011, Lee 2015 

Prescribing 
Practices 

Illicit Drug Use 
(Confirmed with 
Urine Screening) 

2 (234) Supervised vs 
Unsupervised 

Saulle 2017 Fiellen 2006, Holland 2014 

Prescribing 
Practices 

Retention in 
Treatment 

4 (561) Supervised vs 
Unsupervised 

Saulle 2017 Bell 2007, Fiellen 2006, Holland 
2012, Holland 2014 

Psychosocial Retention in 
Treatment 

3 (450) Standard 
Counselling vs 
Minimal to no 
Counselling 

Amato 2011, 
Dugosh 2016 

Amato 2011: Chawarski 2011 
Dugosh 2016: Gu 2013 
Liu 2018* 
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Psychosocial Retention in 
Treatment 

2 (159) Standard 
Counselling vs 
Extended 
Counselling 

Amato 2011, Chou 
2016 

Amato 2011: Fiellin 2006 
Chou 2016: Tetrault 2012 

Psychosocial Retention in 
Treatment at 6 
months 

4 (1969) Motivational 
Interviewing vs 
Usual Care 

Timko 2016, 
DiClemente 2017, 
Gilchrist 2017 

Timko 2016: Jaffray 2014 
DiClemente 2017: Saunders 1995, 
Bernstein 2005 
Gilchrist 2017: Stein 2009 

Psychosocial Retention in 
Treatment 

4 (558) Cognitive Behavioral 
Therapy vs Usual 
Care 

Chou 2016, Dugosh 
2016, Amato 2011 

Chou 2016: Fiellin 2013 
Dugosh 2016: Ling 2013 
Amato 2011: Scherbaum 2005 
Pan 2015** 

Psychosocial Retention in 
Treatment 

19 
(2251) 

Prize or Voucher 
Contingencies 
versus usual care 

Ainscough 2017, 
Amato 2011, Davis 
2016 

Ainscough 2017: Chutuape 1999, 
Ling 2013, Peirce 2006, Petry 2002, 
Petry 2007, Preston 2000 
Amato 2011: Bickel 2008, Chopra 
2009, Gross 2006, Oliveto 2005, 
Petry 2005, 
Davis 2016: Chen 2013, Defulio 
2012, Dunn 2013, Everly 2011, Hser 
2011, Jiang 2012, Kidorf 2013 

Psychosocial Retention in 
Treatment 

7 (338) Medical 
Contingencies 
versus usual care 

Amato 2011, 
Ainscough 2017 

Amato 2011: Chopra 2009, Gross 
2006, Silverman 2004, Stitzer 1992 
Ainscough 2017: Chutuape 1999, 
Chutuape 2001, Kidorf 1996 
 
 
 

Psychosocial Retention in 
Treatment 
(Studies with 

4 (418) Prize or Voucher 
Contingencies 
versus usual care 

Davis 2016, Amato 
2011 

Davis 2016: Jiang 2012, Ling 2013 
Amato 2011: Ghitza 2008, Petry 
2002 
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Post-Intervention 
Follow up) 

Psychosocial Retention in 
Treatment 

3 (140) Therapeutic 
Workplace versus 
usual care 

Davis 2016, Timko 
2016 

Davis 2016: Defulio 2012, Dunn 
2013  
Timko 2016: Everly 2011 

* study identified from RCT search 
** study identified through grey literature search 
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