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Lay Abstract

Numerous countries across the globe are battling with the opioid epidemic which has
been greatly impacted by the misuse of prescription opioids. It is important to examine
treatment predictors and outcomes of patients with opioids use disorder (OUD) that are
currently receiving pharmacotherapy. We conducted two systematic reviews examining
1) the impact of prescription opioids on people with acute low back pain, and 2) the
differences between the method of introduction to opioids. We then followed this with 3
clinical papers which examined 1) the differences between the method of introduction to
opioids for patients with OUD attending medication assisted treatment (MAT), 2) what
are the desired goals of OUD patients attending MAT and 3) what are the differences in
outcomes for patients receiving different types of MAT. We found significant differences
in these studies and the results should be taken into to consideration when designing and

implementing tailored MAT.
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Abstract

Background

Opioid use has become a huge public health crisis and opioids are now one of the leading
causes of deaths related to drugs worldwide. Identifying differences in predictors and
treatment outcomes for people with opioid use disorder (OUD) that were introduced by
prescription versus other means is important. It is also vital to understand what the goals
are and needs that patients want to achieve out of OUD treatment.

Methods

We used systematic review methodology to first examine any adverse outcomes that may
be associated with prescribing opioids for acute low back pain. We also conducted a
systematic review and meta-analysis examining what are the differences in patients with
OUD that were initially introduced to opioids by prescription in comparison to those
introduced by recreational means. We then conducted an observational study using data
obtained from the GENetics of Opioid Addiction (GENOA) research collaborative. We
examined treatment outcome differences between individuals introduced to opioids
through a licit prescription and those introduced through illicit means. We conducted a
mixed-methods study asking what the desired goals of patients with OUD from the
Pharmacogenetics of Opioid Substitution Treatment (POST) project are. Using data from
POST, we also examined the treatment outcome differences between those that were
receiving methadone treatment in comparison to those that were on buprenorphine.

Results
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The systematic review examining adverse outcomes of prescribing opioids for acute low
back pain found that prescribing opioids for ALBP was significantly associated with
long-term continued opioid use (1.57, 95% CI 1.06,2.33). The second systematic review
found that those who were introduced to opioids through a legitimate prescription were
significantly less likely to have illicit opioid use (0.70, 95% CI 0.50, 0.99) while in
treatment. Our results from GENOA also showed that those introduced to opioids by
prescription were more likely to have chronic pain, an older age of onset of opioid use,
less likely to have hepatitis C and use cannabis. When we asked patients what goals they
desired out of treatment, we found that the most frequently reported patient important
outcomes were to stop treatment (39%) and avoid all drugs (25%). When comparing
OUD patients by treatment we discovered that those receiving buprenorphine were less
likely to consume illicit opioids and amphetamines but more likely to have used alcohol
in comparison to those on methadone.

Conclusion

With this knowledge, we can recognize unique risk factors for each patient and provide
more tailored treatment that can incorporate this into clinical practice to address specific
concerns in various cohorts of OUD patients. Additionally, the variation in the selection
of outcomes demand the need for further research to establish a set of outcomes that

considers patients’ goals and preferences for OUD treatment.
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1 CHAPTER 1

1.1 INTRODUCTION
1.1.1 Opioid Use Disorder

Canada, along with many other nations, is going through an opioid epidemic (1).
Opioids are substances that act upon the opioid receptors in the brain including heroin,
morphine, hydromorphone, oxycodone, and fentanyl (2). When opioids bind to opioid
receptors, it causes the release of dopamine into the brain which leads to intense feelings
of euphoria (3,4). This can produce drug-seeking behaviour such as misuse and
dependence, which are outcomes notoriously associated with opioid use (3). Repeated
and prolonged use of opioids may lead to physiological tolerance in which the opioid
receptors in the brain begin to need larger amounts of opioids to achieve a euphoric state
and to avoid withdrawal symptoms that may occur otherwise (3,5). Considering its
addictive properties, opioid misuse has increased over the past few decades to an
alarming concern with a reported 128 people dying daily in the United States from opioid
related overdoses (6).

OUD is chronic illness that is characterised by persistent use of opioids, and
sustained behavioural changes affecting the individual’s life and social functioning (7,8).
Currently, there are over 26 million people estimated to have an opioid use disorder
(OUD) worldwide (7). While the prevalence of OUD related overdoses presents an
important health concern, OUD may also lead to other harmful consequences to
individuals and society, including increased susceptibility to infections such as hepatitis

and HIV, psychiatric comorbidities, adverse social consequences, and increased mortality
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(9-16). Canada is the world’s second largest opioid consumer globally (17) and the
heightened increase in the number of opioids prescribed has contributed to the current

opioid epidemic (18).

1.1.2 Shift in the Demographic Profile

In the past, we have seen that the profile of an individual with OUD was thought
to be associated with primarily young, male users with a dependence on heroin (19,20).
However, in the last couple of decades, we have seen a novel shift in the demographic
characteristics of people with OUD to include a cohort of individuals introduced to
opioids via a physician’s prescription. The Centre of Disease Control and Prevention
(CDC) found that in 2018, over 168 million prescriptions for opioids were written (21)
and a national survey on drug use reported that 4.7% Americans stated engaging in
nonmedical opioid use (22). This shift in the demographic profile to include prescription
opioid users has resulted in an increasing number of women (23,24) and an older
population that have developed a dependence on opioids (25-27). With a greater number
of women developing OUD, there has been a surge in evidence investigating and
identifying sex and gender differences among age, employment status, patterns of
substance use and level of education within this vulnerable population (28,29). With
identified differences within the OUD population, it is important to consider what

treatment options are available and if they are effective for all.
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1.1.3 Treatment for Opioid Use Disorder

Medication-assisted treatment (MAT) is currently the gold standard for treatment
of OUD and consists of the controlled distribution of opioid agonist and antagonists (5).
The two most commonly prescribed MAT in Ontario are Methadone Maintenance
Treatment (MMT) and buprenorphine/naloxone treatment (BT). Methadone is a complete
opioid agonist with a long half-life, typically given in liquid form (30). On the other hand,
buprenorphine/naloxone is a partial opioid agonist which is typically given using a
sublingual tablet (31,32). It’s been suggested that that BT may be a safer MAT in
comparison to MMT as it has less sedation and respiratory depression effects (33,34).
However, both MMT and BT are successful in reducing withdrawal symptoms and opioid
cravings without the accompanied feelings of euphoria (35,36). This reduction in
withdrawal symptoms is a factor that helps prevent opioid relapse (37).

Current evidence examining MAT effectiveness is inconsistent, specifically with
respect to the outcomes used to assess treatment effectiveness. More specifically, some
studies use treatment retention or completion to determine effectiveness (38,39), while
others evaluate treatment programs based on amount of illicit opioid use (40). Studies that
use level of illicit opioid use as a measure of effectiveness remain divided on how to
define the outcome, with studies reporting illicit use as either the percentage of opioid-
negative or positive urine screens over varying timepoints. The variability in these studies
is reinforced by the use of different methods to report their findings, with some studies
depicting illicit opioid use figures as aggregates for each participant and others pooling

the results of each treatment group (40,41). The discrepancies present in the measurement
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of treatment effectiveness outcomes sets a limitation on the ability to reach a consensus

on the outcome measures most reflective of treatment effectiveness.

The demographic shift in the OUD population and the simultaneous
inconsistencies present in the literature assessing treatment effectiveness present a need to
explore treatment predictors and outcomes, considering the widespread prevalence of

OUD. Concluding statement

1.1.4 Thesis Objectives

The objective of this thesis is to explore the association between treatment
predictors and outcomes in patients with opioid use disorder through a succession of five
unique studies.

The first study, Chapter 2, is a systematic review and meta-analysis investigating
the use of prescription opioids for acute low back pain (ALBP) and resulting adverse
outcomes. Meta-analysis of the outcomes of recurrent opioid use and unemployment was
completed. This review is published in Pain Physician.

The next paper, Chapter 3, is a protocol for a systematic review exploring the
association between method of introduction to opioids and treatment outcomes for OUD
patients receiving MAT. This protocol is published in Systematic Reviews. Chapter 4 is
the completed systematic review and meta-analysis using the methods of and examining

the aforementioned association in Chapter 3. Meta-analysis of the outcomes for illicit
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opioid, cannabis, cocaine, alcohol, benzodiazepine and injection drug use was completed.
This paper is published in Frontiers in Psychiatry.

Chapter 5 is an observational study looking at socio-demographic, health
functioning and treatment outcome differences between those that were introduced to
opioids through a legitimate medical prescription in comparison to those introduced
through recreational means in patients receiving MMT. This relationship was also
explored by sex. This study is published in Pain Physician.

Chapter 6 is a mixed-methods study investigating what desired goals OUD
patients would like to achieve through MAT. We looked at differences in goals by age,
sex, gender, method of introduction to opioids, type of treatment, ethnicity, length of
treatment and employment status. This study is published in the Brazilian Journal of
Psychiatry.

Lastly, Chapter 7, is an observational study examining treatment outcome
differences among OUD patients receiving MMT in comparison to BT. This relationship

was also explored by sex. This paper is submitted to Drug and Alcohol Dependence.
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2.1 Abstract

Background: Acute Low Back Pain (ALBP) is a common clinical complaint which can
last anywhere from 24 hours to 12 weeks. Though guidelines recommend that in the
treatment of ALBP, opioids should be used when other treatments fail, we have seen an
increase in opioid prescriptions for ALBP. With the opioid crisis, it is important to examine
if there are any adverse outcomes associated with prescribing opioids for ALBP.
Objective: We aim to review the published literature to examine the adverse outcomes
associated with opioid use for ALBP.

Study Design: We performed a systematic review with meta-analysis in accordance with
our published protocol and PRISMA guidelines. Electronic databases were searched from
inception to September 30", 2017 inclusive. Randomized clinical trials and observational
studies on the impact of opioid use in ALBP were included. Eight pairs of independent
reviewers performed screening, data extraction and assessment of methodological quality.
The identified articles were assessed for risk of bias. Trials with comparative outcomes
were reported in a meta-analysis using a fixed effect model.

Results: A total of 13,889 were initially screened for the review and a total of 4 studies
were included in the full review, of which 2 studies were meta-analyzed. Our results found
that prescribing opioids for ALBP was significantly associated with long-term continued
opioid use (1.57, 95% CI 1.06,2.33). There was no significant association found between
unemployment duration and prescribing opioids for ALBP (3.54, 95% CI -7.57, 14.66).
Conclusion: Due to the lack of literature examining long-term adverse outcomes associated

with prescribing opioids for ALBP, no definitive conclusions can be made. However, with
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the literature available, there does seem to be risk associated with prescribing opioids for
ALBP so there is a great need to conduct further investigations examining these adverse
outcomes for ALBP patients.

PROSPERO Registration: CRD42016033090

Key words: acute low back pain, opioids, prescriptions, low back pain, long term use,

opioid use disorder
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2.2 Introduction

2.2.1 Rationale

In general, low back pain causes discomfort and pain to a wide number of people
each year (1,2) and has become an extremely common clinical complaint (3). Acute Low
Back Pain (ALBP) is one of the major causes of disability and is described as pain in the
inferior gluteal and costal margin (3—5). This pain typically lasts between 24 hours and 12
weeks (5). Even though a large proportion of ALBP patients recover within 14 days,
recurrent pain is continued to be experienced by about 70 percent of ALBP patients within
one year of onset (6,7). Additionally, a previous study reported that 85% of all acute back
pain is non-specific and hence, it cannot be ascribed to a definite cause (8). However,
research has shown that some of the main causes include; trauma, malignancy or bone
metastasis, infective cases like an abscess and osteomyelitis, inflammatory conditions like
the HLA-B27 arthritis (9-11). ALBP remains a leading cause of disability as well as a
major public health problem (12).

The use of non-opioid therapy is the main recommendation for the management of
ALBP. The current framework given by the American College of Physicians, as well as
the American Pain Society and the European guidelines for managing low back pain in
primary care recommend the use and application of non-opioid therapies, like non-steroidal
anti-inflammatory drugs, as the initial line of treatment for low back pain(5,10,13).The
guidelines further ascertain and propose that opioids need to be used for acute low back
pain only in severe cases, particularly when other forms of medications and treatments are
deemed ineffective(5,10). Opioid prescriptions for ALBP have greatly increased, though

its effectiveness is yet to be evidence supported (14). Moreover, research has indicated that
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work loss linked with back pain was more likely for people who have taken opioids
compared to those without the use of opioid treatments (15).

Deyo et al. found that over 2 percent of U.S adults reported regular prescription
and use of opioids, and more than half of that number have low back pain (16). The research
suggests that many of the patients that use prescribed opioids have persistently high levels
of low back pain. It has been suggested that despite uncertainties about long-term safety
and efficacy for ALBP, the use of prescription opioids for ALBP has risen rapidly in
parallel with the opioid crisis (17).

In Canada, opioid misuse through physician prescription is very rampant (18). The
Canadian Center of Substance Abuse (CCSA) in 2013 devised a prevention strategy that
involved education to the public, patients and physicians (19). It also devised a policy
recommendation that was based on evidence to avoid harm of addiction and improve
prescription practices. Despite the CCSA efforts, the use of opioids is still high in some
parts of Canada. In Ontario, mortality due to prescribed opioid use have increased (20).
Opioid use disorder has also led to societal problems like criminality and increased disease
infection rates (18,21,22). A recent investigation by Bawor et al. found that more than half
of the women as well as a third of the men diagnosed with opioid use disorder were first
introduced to opioids through a legitimate prescription (23). There remains a gap in the
literature investigating the relationship between the incidence of abuse, misuse or
dependence (opioid use disorder) (24) after being prescribed opioids for ALBP.

Evidence for long-term misuse of opioids, as well as other adverse outcomes

following prescription of opioids for ALBP, have not been examined systematically. This
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lack of research makes it complex for not only clinicians to make informed treatment-
related decisions, but also for the patient to make an informed decision regarding their own
treatment. This review will make a critical and significant contribution to the practice of
prescribing and use of opioids for acute low back pain management — a common

debilitating condition experienced by many people.

2.2.2 Objectives

The objective of this review was to conduct a systematic review and meta-analysis
on the literature investigating adverse outcomes associated with prescribing opioids for
Acute Low Back Pain. Adverse outcomes of interest included prescription abuse, misuse,
continued long-term use, development of opioid use disorder, unemployment social

adversity, marital discord, criminal activity and mortality.

2.3 Methods

2.3.1 Protocol and Registration

This systematic review was conducted to investigate adverse outcomes associated
with prescription opioid use for adult ALBP patients. The Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA) guidelines were followed (25). The
protocol for this systematic review has been published previously and registered with

PROSPERO (registration number CRD42016033090) (26).
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2.3.2 Eligibility criteria

We included studies reporting on participants 18 years or older of any sex, gender
and ethnicity. Patients with a primary diagnosis of ALBP (as defined by reporting low back
pain of < 12 weeks without a clear and specific attributable cause) (4), in any setting were
included. Inclusion criteria for intervention was studies describing prescription opioids for
ALBP and reporting on the duration of use, follow up, incident misuse, social adversity,
side effects and mortality. The study designs for inclusion were randomized controlled
trials (RCTs), observational studies (included cohort and cross-sectional), pilot or

feasibility studies (powered) and other trial designs (e.g. cross-over and cluster RCTs).

2.3.3 Information Sources and Search strategy

The following electronic databases were searched from inception to September 30,
2017 with no language limitations: PubMed, EMBASE, PsycINFO, CINAHL and Web of
Science. In addition, we searched trial databases of the National Institutes for Health
Clinical Trials Registry, Cochrane Trials Registry and the World Health Organization
International Clinical Trials Registry Platform (WHO ICTRP). We also conducted a
manual search of reference lists from identified studies, relevant articles, and systematic
reviews, key journals as well as grey literature. Search terms were related to ALBP,
prescription opioids and MeSH terms (see Table 2.8.1) for an example of a search strategy).

Study authors were contacted where outcome data were insufficient for analysis.
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2.3.4 Study Selection

Eight pairs of reviewers performed the initial and subsequent screening with the
data extraction of the articles according to the set of inclusion and exclusion criteria
independently. Where there was disagreements resolution was reached by either discussion

to consensus, or consultation with a third party if it remained unresolved.

2.3.5 Data Collection and Data Items

After identifying relevant studies, the following data were extracted from the full
texts of the studies using piloted standardized forms: author, year of study, country, study
design, participant demographics (number, age and sex), intervention (type of prescription,
dose and duration of treatment), comparators and main outcome measures. In addition, we

extracted data on statistical results obtained in each identified study.

2.3.6 Risk of Bias of Individual Studies

Two reviewers conducted independent assessment of the methodological quality of
eligible studies, a modified version of Newcastle-Ottawa Scale that has been modified for
cross-sectional studies was used to assess the risk of bias for the observational studies (27).
Eight items in the Newcastle-Ottawa scale were categorized into criteria based on study
selection, comparability, and
appropriateness of outcome measures. For randomized control studies, Cochrane Risk of
Bias tool was applied to eligible studies to assess all sources of bias (such as selection bias,

attribution bias, reporting bias, etc.) (28). The quality and strength of evidence was assessed
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using the Grading of Recommendations Assessment, Development and Evaluation

(GRADE) criteria and summarized in Table 2.8.2 (29).

2.3.7 Statistical analyses

We have presented our findings both qualitatively and quantitatively. Where
possible we have reported on population characteristics experiencing adverse events as well
as intervention characteristics such as prescription patterns, doses and types of opioids,
duration of treatment and whether any specific guidelines were followed.

We presented pooled dichotomized data as odds ratio (OR) with 95% confidence
intervals and pooled continuous data as mean difference (MD) or standardized mean
difference (SMD) with 95% confidence intervals. We quantified data heterogeneity using
the I-squared statistics greater than 40% since Cochrane has indicated a value less than 40%
may not be a representation of significant heterogeneity (30). To account for confounding,
adjusted analyses from observational studies were used. Meta-analysis was conducted
using Review Manager 5.2. We were unable to assess publication bias as studies have
reported that it is not possible for less than 10 studies (31). We followed the PRISMA

reporting guidelines (Figure 2.8.4 flow chart).

2.3.8 Types of Interventions

Experimental
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The experimental intervention includes being prescribed any type of opioid for the
treatment of acute low back pain. The types of opioids included morphine, diamorphine,
fentanyl, alfentanil, remifentanil, methadone, oxycodone, pethidine, tapentadol, tramadol,
codeine, dihydrocodeine and meptazinol.

Comparators
The accepted comparators included placebo/not prescribed any opioids, any non-

opioid analgesics and any complementary therapies.

2.3.9 Outcome Measures

Continued Opioid Use

We have defined continued opioid use as ongoing opioid use beyond the needed
time to treat for acute low back pain. Acute low back pain is a pain condition that does not
last more than 12 weeks by definition. Continued opioid use may be measured in a variety
of ways such as using a prescription monitoring system to determine if additional
prescriptions were prescribed beyond the need to treat ALBP or through urine screens
testing for opioids. A full list of outcome measures can be found in Table 2.8.3.
Unemployment

Unemployment is defined as the total time an individual has not worked since being
diagnosed with ALBP. This can also be measured in varied ways including disability
claims, self-report and government records. A full list of outcomes for unemployment can
be found in Table 2.8.3.

Side-Effects
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Side-effects are defined as any adverse symptoms experienced by individuals while
on any medication that was treating their ALBP. There was much heterogeneity in the side-

effects being measured and therefore these results were presented in a narrative summary.

2.4 RESULTS

2.4.1 Study Selection

From the electronic database searches a total of 13,889 relevant abstracts were
screened. After removal of 2,554 duplications and exclusion of 11,147 studies that did not
meet the inclusion criteria, the full text of the remaining 188 articles were screened and 4
studies were included. The PRISMA flow chart of the selection process is exhibited in
Figure 2.8.2. Of the remaining 4 studies, two of the studies were excluded from the meta-
analysis due to them not measuring the outcomes of unemployment or continued opioid
use (32,33). The final two studies that quantified outcomes of recurrent opioid use and

unemployment were subjected to meta-analysis (34,35).

2.4.2 Study Characteristics

The characteristics of the included studies in this review are summarized in Table
2.8.3. Of the 4 studies included in the systematic review, two were retrospective
observational studies (34,35) and two were clinical trials (32,33). The two observational
studies compared groups that did not receive any opioids when diagnosed with ALBP to
groups that did receive opioids for ALBP. The RCTs compared opioid groups (metzapinol

and acetaminophen-codeine) to comparator drugs (ketorolac and diflunisal) for ALBP. The
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mean age (k=4) across intervention groups was 38.5 years, and mean age across comparator
groups (k=4) was 37.5 years. Majority of the sample consisted of male participants (68.8%).
Only two studies reported on the outcomes of continued opioid use and disability duration
(34,35). Two studies did not report on side effects experienced (34,35) while the other two

studies reported on adverse symptoms profile (32,33).

2.4.3 Risk of bias within studies

The quality of the studies included are shown in Table 2.8.2. The Cochrane Risk of
Bias and the modified Newcastle-Ottawa Scale (NOS) was used to rate the internal validity
of the studies shown in Figure 2.8.2. The Cochrane Risk of Bias tool was used to assess the
quality of the RCTs, and NOS was used to assess the quality of the observational studies.
Generally, the results of the RCTs included in this review should be interpreted with caution
due to the risk of bias shown in Figure 2.8.5. Some of the common issues were surprising.
Specifically, one out of the two RCTs did not include any information on random sequence
generation, blinding of participants or personnel, blinding of outcome assessment or
outcome data. This was especially surprising as blinding in drug studies is not unusual for
investigators and participants. Both RCTs did not include any information on allocation
concealment. One of the studies should especially be interpreted with caution as it was
funded by the company which produces one of the drugs under investigation.

For the two observational studies, both did not provide any information about how
any missing data were handled. One of the observational studies did not adjust for

confounding variables for unemployment, which places it at high risk of bias. Otherwise,
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the two studies were generally well reported on all other characteristics including an

appropriate population, sample size, statistical analyses and outcome measurement.

2.4.4 Results of Individual Studies

Recurrent Opioid Use

Our meta-analysis pooled results of two studies comparing the effects of opioid
prescription use for ALBP on recurrent use of prescription opioids in the future by
measuring the number of prescriptions given utilizing a prescribing database. Please see
Figure 2.8.6. The other two identified studies did not report on the outcome of recurrent
opioid use (32,33). Opioid prescription in Lee et al., (2016) was defined as receiving and
filling a prescription for ALBP within 2 days of the ED visit and it was defined by Webster
et al., (2007) as receiving and filling a prescription within 15 days of the ED visit. The total
sample size consists of 9,975 participants. In Webster et.al, the range for the prescription
opioid dosage was divided into 4 different quartiles that went from 1 to 450+ morphine
equivalent amount (MEA). In Lee et al, the mean for MEA was 145. In this analysis, we
used the results for the entire population of Lee at al. and the results from the 1-140 MEA
group of Webster et al. In our meta-analysis, we used the relative risk ratio to compare the
groups that received no opioid prescription to the group that did receive an opioid
prescription. The relative risk ratio is defined as the risk of an event, in this case recurrent
opioid use, relative to an exposure, prescription for opioids. For recurrent opioid use, we

see that those that were prescribed opioids for ALBP were at the 57% (95% CI 1.06,2.33)
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more likely to have recurrent opioid use than those that were not given an opioid
prescription. However, there is significant heterogeneity (I?) of 83% present.
Unemployment

Overall, our meta-analysis (Figure 2.8.7) pooled results of two studies comparing
the opioid prescription for ALBP and no opioid use, measuring outcomes of
unemployment. The other two studies did not report quantitative data on the unemployment
outcome. The total sample size consisted of 9,975 participants. Both, Webster et al. and
Lee et al. measured unemployment as days filed for worker’s disability. Similarly, to the
analysis of continued opioid use, we used the results for the 1-140 MEA from Webster at
al. and the results of the full sample for Lee et al. In our meta-analysis, we used the
standardized mean difference (SMD) to compare the effects of both groups. The SMD is
the difference in mean effects between the intervention and comparator groups divided by
the pooled standard deviation (SD). In our meta-analysis, an estimated SMD of 3.54 (95%
CI-7.57, 14.66) was observed. These results suggest that in terms of unemployment, there
is no significant association between those who had opioids prescribed for ALBP versus
those that did not have an opioid prescription.
Side Effects

The meta-analysis for Side Effects (Ses) was not possible due to high heterogeneity
among the identified studies based on the variability of side effects considered, therefore
results have been qualitatively synthesized here. Only two eligible studies reported on SEs
experienced. The assessment tools for measurement of Ses together with findings of the

two studies are summarized in Table 2.8.2. While the Ses in Innes et al. (1998) study was
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recorded at discharge, follow-up and end of the study, Videman et al. (1994) only recorded
the side effects at follow-ups for total of three weeks. Furthermore, Innes et al. (1994) used
a more structured approach by defining adverse drug events (ADEs) according to severity
as well as employing a subjective rating scale at termination of study.
Both studies found similar profile of Ses including mainly gastrointestinal and neurological
related symptoms experienced by patients (Table 2.8.2). Videman et al. (1984) in addition
found patients reported tiredness, sweating and urinary related symptoms. While both
studies reported the number of patients affected by Ses, however only Innes et al. (1998)
described the proportion of patients with severe Ses during the study. Nevertheless, both
trials reported the number of patients discontinuing treatment due to experiencing Ses
during the study. In Innes et al. (1998) study twice as many Ses were reported in one
intervention group compared to the other study group while the Videman et al. (1984) found
comparable incidence of SEs in both of their study groups. At the study conclusion in one
trial (Innes et al., 1998), patient self-reported overall ratings of drug tolerability as ‘very
good’ or ‘excellent” was 70% [95% CI, 59 to 81%] and 46% [95% CI, 34 to 58%] in
ketorolac and acetaminophen-codeine patient groups, respectively.
Risk of Bias Across Studies

When assessing risk of bias across studies (Figure 2.8.8), we noticed a few trends.
First, in the RCTs, both studies did not provide any information on selection bias. One
study did not provide any detection bias, or attrition bias. However, both studies were found

to have reporting bias. One additional form of bias was an RCT that was being funded by
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a company that has developed one of the drugs used. Overall, our results show that the
results from the RCTs should be interpreted carefully due to risk of bias.

In the two observational studies, we found that both studies did not report any information
on how missing data were handled, and that one study did not adjust for the potential
confounders. However, all studies reported the appropriate population, statistical analyses,
sample size, and outcome measurement. Overall, our results show that the observational
studies were generally well reported but should still be interpreted with caution as they are
not without bias.

Additional Analyses

Due to the small number of studies identified for this review, no additional analyses were

conducted.

2.5 Summary of Evidence

The main cause of deaths associated with drugs in North America is linked to opioid
use with misuse of prescription opioids as the primary contributing factor to the global
opioid crisis (36) and economic burden on health care system (37). Currently, after U.S the
second largest user of pharmaceutical opioids is Canada (38,39). Despite recommendations
from recent guidelines to perform a full risk assessment of ALBP patients before
prescribing opioid analgesics (40,41) nevertheless prescription of opioids and misuse of
these medications continues (42).

Although the therapeutic efficacy of opioids for management of chronic pain in

general is well-established [citations], evidence for prescribing opioids for acute lower back

26



PhD. Thesis- N. Sanger; McMaster University — Medical Science

pain is largely lacking. It is uncertain whether opioid prescribing for patients with ALBP
improves recovery rate or return to work and whether adverse side effects are associated
with long-term overuse of opioids. To date, there are no systematic reviews on the evidence
for long-term use of opioids and other adverse outcomes in patients affected by ALBP.
Therefore, given the considerable negative impact of opioids and related-drug misuse
outcomes, the evaluation of evidence on long-term functional outcomes associated with
opioid overuse in ALBP patients is warranted. To the best of our knowledge this study is
the first reported meta-analysis on the synthesis of evidence for long-term opioid overuse
and associated adverse outcomes in patients with ALBP. Our findings indicate ALBP
patients prescribed opioids are at risk for continuing to have long term opioid prescription

use and that opioid therapy for ALBP does not expedite return to work.

2.5.1 Continued opioid use

The meta-analysis of pooled evidence showed that there was a significant
difference in recurrent opioid use in patients prescribed opioids versus non-opioid users.
This suggests that opioid prescribing for patients affected by ALBP may constitute a risk
factor for these patients to continue to use opioids beyond the time required for treatment
of the acute condition. Previous studies have also indicated that prescribing opioids for
acute pain management poses a high risk for long-term opioid overuse (43,44)
Furthermore, patients prescribed opioids for ALBP had double the risk of recurrent opioid
use than those that were not given an opioid prescription. In support of our findings,
several recent studies have also found higher risks of long-term opioid use and overdose

associated with initial opioid exposure (45,46), especially prevalent in opioid-naive
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patients with acute pain(47—49). However, due to the limited number of studies for this
meta-analysis and presence of a significant heterogeneity, the results should be
interpreted with caution.

Recent systematic reviews have shown that as a result of limited number of trials
there is no certainty regarding efficacy and safety of opioids in ALBP individuals (42,50).
There is also lack of evidence in support of long-term opioid use at any dose in treatment
of acute low back pain. Our systematic review highlights the need for revising current
guidelines related to prescribing opioids for ALBP treatment in light of the associated risk

factors in prescribing opioids leading to recurrent and prolonged use of opioids.

2.5.2 Disability duration and opioid use

We did not find a significant association between opioid prescription and
disability duration for ALBP patients when combining studies results. The findings of
Webster et al (2007) revealed longer work disability was linked to prescribing as well as
higher doses of opioids despite adjusting for injury severity and demographic factors.
This could be due to the negative effect of opioids on physiological well-being or that
patients are at greater risk of poor outcomes independent of opioids (42). While, Lee et al
(2016) did not find an association between opioid prescribing and disability duration.
These studies do not seem to indicate opioids accelerate returning to work or improve
functional outcomes. Previous studies showed that prescribing opioids for acute pain to
be associated with negative consequences; in a study of primary care patients, patients
with acute pain that were prescribed opioids were found to have worsening of pain,

function and depression after 6 months than those who did not receive opioids(51). In a
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study of acute pain related to work injuries, patients receiving opioids for more than one

week were twice as likely to experience long-term disability after one year (52).

2.5.3 Side Effects of Opioid Use for ALBP management

Although there was no quantitative analysis possible for side effects, this review
included studies of both observational and non-placebo designs. We found the most
commonly reported side effect of opioids in patients with ALBP were gastrointestinal and
neurological related symptoms. Other reported side effects included urinary symptoms,
tiredness and sweating (33). Other studies have reported similar side effects when
administered opioids for acute and chronic pain (53-55). The considerable heterogeneity
and side effects variability among the included studies and low number of eligible trials
posed a challenge to compare side effects of different opioids. In addition, the two
identified trials were both randomized parallel group designs comparing opioids to other
types of analgesics with opioids demonstrating significantly higher rate of side effects.
The reported overall side effects rates due to opioid medication (65%) were similar in the
two randomized trials. Side effects due to long-term use of opioids in patients with ALBP
is not clear from the trials included as the follow-up period was for a maximum of 3
weeks. There were also differences in the two included trials in terms of patient clinical
demographics such as previous exposure to opioids, severity of pain or dose of opioid
medication administered during the trial. These factors may all impact the incidence of
side effects and should be taken into account in the design of future trials.

The prevalence of side effects may also depend on methods used for collection of

information (56) which varied across the studies. Of note both randomized clinical trials
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included mostly healthy young male participants who may recover more rapidly or have
higher pain threshold compared to elderly or those with comorbid illness. Other factors
that may explain the differences in the reporting of the two randomized clinical trials
include differences in duration of pain assessment ranging from a few hours to weekly
assessment. Therefore, these findings cannot be generalized to the wider population, and
larger scale clinical trials with longer duration of follow up are warranted to determine the

influence of gender, age or other demographic factors in reporting side effects.

2.6 Limitations

Despite the strengths of this systematic review (such as adherence to PRISMA
guidelines and publication of a protocol) there are potential limitations to consider. For
the analysis for unemployment, we were only able to conduct an unpooled analysis.
Although we did attempt a meta-analysis, publication bias could not be assessed due to
the limited number of studies. There were both statistical and clinical heterogeneity
among the included studies due to differences in methodology, study design, risk of
selection or performance bias which has been known to potentially affect meta-analysis
(57). In addition, most of the studies had an unclear or high risk of bias and poorly
defined side effects. Despite such limitations, the rapid rise in prescription related opioid
complications including mortality due to overdose, makes this systematic review needed
and raises the need for further studies to provide evidence on the efficacy and safety of

long-term opioid treatment for patients with ALBP.
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There is limited evidence to determine benefits and adverse effects of opioids in
various subgroups of patients defined by clinical or demographic characteristics. When
facing challenges with randomized clinical trials, well-designed observational studies
with control of potential confounding factors are much needed to investigate the efficacy
and safety of long-term opioid use in patients with ALBP. Moreover, additional research
is needed to compare benefits and safety of various opioids and dosage.

Therefore, definitive conclusions on the effectiveness of opioid long-term therapy
for acute back pain are not possible due to the scarcity of clinical evidence. Within
limitations of this review, however, significant risks appear to be associated with opioid
prescription for acute pain management whereby no improvement is found in

employment status and risk of continued are evident.

2.7 Conclusions

This systematic review demonstrates that patients with acute lower back pain
prescribed opioids are at a significantly higher risk of continued opioid use. Furthermore,
prescribing opioids for ALBP patients is associated with at least one adverse event and
delayed recovery. The findings of this systematic review in addition to the widespread
opioid-prescribing trend further highlights the urgency to conduct randomized trials to
provide evidence on the efficacy and safety of pharmaceutical opioids in treatment of
patients with acute low back pain or evidence-based guidelines to avoid prescribing

opioids for ALBP.
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2.8 Tables and Figures

2.8.1 Example of Search Strategy

MEDLINE=669

OO\ WD WD

O

10
11
12
13
14
15
16
17
18
19

exp Acute Pain

exp Low Back Pain
exp Analgesics, Opioid
exp Morphine

exp Codeine

exp Fentanyl

exp Tramadol

exp Meptazinol

exp Pentazocine

exp Methadone

exp Buprenorphine
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.

1 or2
3or4orS5or6or7or8or9orl0or

11lor12or13orl4orl15orl6orl7

20
21

18 and 19 (728)
limit 20 to humans (701)
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2.8.2 Summary of Findings

Certainty assessment Ne of patients Effect
Ne of studies Study design Risk of Inconsistenc Indirectness | Imprecision Other (B): 2;‘(::; No Opioid | Relative | Absolute cormnty importance
s of stu udy desig bias Y P considerations gse Use 95% CI) | (95% CI)
Unemployment
2 observational not not serious not serious serious * all plausible 786 9189 - MD 3.54 ®dOQ0 | IMPORTANT
studies serious residual higher LOW
confounding (7.57
would reduce lower to
the 14.66
demonstrated higher)
effect
Late Opioid Use
2 observational not serious not serious not serious all plausible 134/786 | 932/9189 [ RR1.57 | 58 more @®d(OQ | CRITICAL
studies serious residual (17.0%) (10.1%) (1.06 to | per 1,000 LOW
confounding 2.33) (from 6
would reduce more to
the 135
demonstrated more)
effect
Side Effects
2 randomised not serious © serious ¢ serious © none One study reported that the group receiving eOOQO | IMPORTANT
trials serious opioids as treatment experienced worse side VERY
effects than the group receiving alternative drug LOW
whereas another study reported both groups
experiencing a similar number of side effects.

CI: Confidence interval; MD: Mean difference; RR: Risk ratio

Explanations

a. Imprecise as adjusted pooled estimates were not possible to conduct.

b. Inconsistent due to high heterogeneity and large variation across study characteristics, including population, sample size and method of measuring late opioid use.
c. High degree of variability in side effects reported.

d. Often looking at adverse events profile, not specifically exploring established opioid-related side effects.
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e. Pooled estimate was not possible as there was large variation between studies as to what side-effects were measured and there was also variation in drugs that were being compared

2.8.3 Summary of Study Characteristics

Study Name and
Year (Ex. Smith
2001)

Methods (type of study,
what is the study
comparing, blinds,
analysis, sample size)

Participants (age range, sex,
exclusion criteria, primary
diagnosis)

Interventions (Brief
description of the two groups
separated by arm)

Outcomes (Tools they use
to measure it)

Innes 1998 (32)

Double-blind, randomized
clinical trial comparing
analgesic efficacy and
adverse effects of ketorolac
to acetaminophen—codeine in
ED patients with acute
musculoskeletal low back
pain

Continuous data analyzed
using general linear model
ANOVA,; ordinal efficacy
variables analyzed using
Cochran-Mantel-Haenzel
(CMH) test adjusted for
centre effect and compared
between groups using Mann-
Whitney U-test; nominal
data analyzed by y? or Fisher
Exact Probability tests as
appropriate; within-group
comparisons performed
using Student’s paired #-test
for parametric data and
Wilcoxon signed-rank paired
tests for categorical data

N=122

Mean age (SD) of ketorolac
33.1 (9.86); mean age of
acetaminophen-codeine 36.0
(10.07)

Sex: 26 females, 96 males

Primary diagnosis: acute
musculoskeletal low back pain

Exclusion criteria: active
peptic ulcer within 6 months;
bleeding diathesis or
anticoagulant use within 4
weeks; pregnancy or
breastfeeding; chronic pain
condition or recurring back
pain; suspected or known
alcohol or drug abuse; received
any investigational drug within
4 weeks; co-existing injury or
illness contraindicating study
medications or interfering with
evaluations (e.g. asthma or
COPD); allergy, sensitivity, or

Ketorolac tromethamine
(KET): 10 mg orally, then 10
mg every 4-6 h as needed (up
to 4 doses in 24 h); patients
requiring fifth or sixth
analgesic dose in any 24-h
period given acetaminophen
(650 mg per dose)

Acetaminophen-codeine
(ACOD): 600 mg
acetaminophen/60 mg codeine
orally, with same dose
repeated every 4-6 h as
needed (up to 6 doses in 24 h)

Adverse events recorded by
research staff at ED
discharge, telephone follow-
up, and study termination and
recorded by patients in their
diaries; events occurring
more than once for any given
patient reported only once
under worst recorded
severity, outcome, and
relation to study drug
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Sample Size: ketorolac 62,
acetaminophen-codeine 60

contraindication to
acetaminophen, opioids, ASA,
or NSAIDs; fracture,
dislocation, neurological
impairment, or cause of back
pain requiring treatment
beyond analgesics; receiving
medications that might
influence pain intensity
evaluations (e.g. analgesics,
anesthetics, sedating
antihistamines, antiemetics,
anxiolytics, antidepressants,
psychotropic)

Lee 2016 (35)

Retrospective cohort study
examining effects of early
opioid prescription for acute
occupational low back pain
in the emergency department
on disability duration, long-
term opioid use, total
medical costs, and
subsequent surgeries

Cox proportional hazard
analysis to quantify risk of
early opioid use on
cumulative disability
duration; multivariate
binomial log regression
models to examine
relationship between early
opioid use and acute
disability, chronic disability,
and subsequent low back

N =2887

Mean age (range) of early
opioids 40.5 (39.3-41.6); mean
age of no early opioids 41.4
(41.041.8)

Sex: 1106 females, 1781 males

Primary diagnosis: acute
occupational low back pain

Exclusion criteria: zero-cost
cases (no payment of medical /
indemnity services); medical-
only cases (no paid temporary
partial / total disability days);
cases with WC claims within
the year before their injury
date; cases with <1 year of
tenure; complex cases with

Early opioids: Workers’
Compensation claims with an
initial ED visit within 3 days
post-onset that received early
opioid(s) within 2 days of
initial ED visit date

No early opioids: Workers’
Compensation claims with an
initial ED visit within 3 days
post-onset without any early
opioids

Total length of work
disability was operationalized
as the total number of
compensated days lost from
work that were covered by
indemnity payments (i.e.
wage replacement for lost
work time)

Long-term opioid use was
defined as having medical
bills for >3 opioid
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surgeries; multivariate linear
regression models to
determine impact of early
opioid use on total medical
costs

Sample Size: early opioids
349, no early opioids 2538

initial hospitalization(s),
fractures, or multiple injuries

Videman 1984
(33)

Double-blind parallel trial
comparing clinical efficacy
and tolerance of orally
administered meptazinol and
diflunisal in treatment of
lumbago

Statistical significance of
differences between the two
groups evaluated with
Student’s t-test; differences
in duration for which
treatments were given in
each group evaluated with
Kolmogorov-Smirnov’s test

Sample Size: meptazinol 35,
diflunisal 35

N=70

Mean age (SD) of meptazinol
38 (14); mean age of diflunisal
35(11)

Sex: 29 females, 41 males

Primary diagnosis: acute low
back pain

Exclusion criteria: pregnant or
breastfeeding; significant
haematological, renal, hepatic,
respiratory, or circulatory
disorders; history of peptic
ulceration or GI upset;
sensitive to narcotic analgesics
and/or benzomorphan
derivatives (dependent upon
narcotic agents or any other
drugs); weight <45 kg or > 95
kg

Meptazinol: 1 tablet of 200 mg
4 times daily plus placebo
resembling diflunisal capsule

Diflunisal: 1 capsule of 250
mg 4 times daily plus placebo
resembling meptazinol tablet

Details of any side-effects
reported were also noted at
each visit.

Webster 2007
(34)

Retrospective cohort study
examining association

N=8443

No early opioids: no opioid
medications received within

Length of disability
determined using indemnity
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between early opioid use for
acute LBP and several
outcomes: disability
duration, medical costs, “late
opioid” use (5 prescriptions
from 30 to 730 days), and
surgery in a 2-year period
following LBP onset

Multivariate linear
regression to examine
association between receipt
of early opioid prescriptions,
disability duration, total
medical costs; logistic
regression to examine
association between receipt
of early opioid prescriptions
and undergoing low back
surgery, late use of opioids

Sample Size: 0 mg MEA*
6651, 1-140 mg MEA 437,
141-225 mg 494, 226-450
mg 423, 450+ mg 438

*morphine equivalent
amount

Mean age (SD) of 0 mg MEA
40.3 (10.4); mean age of 1-140
mg MEA 39.6 (10.3); mean
age of 141-225 mg MEA 40.8
(10.7); mean age of 226450
mg MEA 40.6 (9.5); mean age
of 450+ MEA 40.7 (9.7)

Sex: 2381 females, 6062 males

Primary diagnosis: acute
occupational low back pain

Exclusion criteria: <1 day of
compensated lost time; <1 year
of job tenure; any low back
pain claims in prior year; lost
time began >10 days after low
back pain onset; received no
paid medical service within 15
days post-onset; received
treatment for a fracture or any
other concurrent condition
within 15 days post-onset

15 days post-onset based on
paid medical bills

Early opioids: divided into 4
groups based on quartiles of
MEA received (1-140 mg,
141-225 mg, 226450 mg,
450+ mg)

(wage replacement)
payments

Late opioid prescriptions
defined as cases receiving 5
or more opioid prescriptions
between 30 and 730 days
post-onset
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2.8.4 PRISMA Flow Diagram

Primary search:

MEDLINE, EMBASE, PsycINFO, CINAHL, Web of Science,Cochrane Clinical Trials Registry,
and National Institutes for Health Clinical Trials Registry, World Health Organization
International Clinical Trials Registry Platform

n =13,889

A 4

Studies included for the title and abstract search
n= 13,549

Duplicate studies removed
n =340

\4

Duplicate studies removed
n=2,214

\4

Studies did not meet inclusion
criteria
n =10,044

A 4

Studies included for full text screening
n =188

\4

Could not access articles
n=1,103

v

Total studies included in full text extraction
n=4

|

Total studies included in meta-analysis
n=2

38

Studies excluded after full-text
screening (did not meet eligibility
criteria) and additional duplicates

n=184
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2.8.5 Risk of bias summary

. Blinding of participants and personnel (performance bias)

. Blinding of outcome assessment (detection bias)

2 .
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Webster 2007 (34) e e o e e
2.8.6 Forrest Plot for Continued opioid use
Early Opioid Use No Opioid Use Risk Ratio Risk Ratio
Study or Subgroup  log|Risk Ratio] SE Total Total Weight 1V, Random, 95% Cl IV, Random, 95% Cl
Lee 2016 (35) 0.2546  0.105 349 2538 S16%  129(L0S, 1.58] ——
iiehster 2007 (34) 0.6575 0.1269 437 6651 48.4% 193 (L50,2.47) —i—
Total (95% CI) 786 9189 1000% 157 (106, 2.33] -
Heterageneity. Tau® = 0.07: Chi = 5.98, df = 1 (P = 0.01) I = 83% —t —
Testf Il effect: 7= 2.23 (P = 0.03 05 or 1S o
est for overall effect: Z = 2.23 (P = 0.03) Late Opioid Use
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2.8.7 Forrest Plot for Unemployment

Early Opioid Use No Opioid Use Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Lee 2016 (35) 1046 12063 349 1008 120.75 2538 67.8% 3.80(-9.70, 17.30] i
liebster 2007 (341 1241 2023 437 1211 2043 6651 32.2% 3.00(-16.59, 22.59) &
Total (95% CI) 786 9189 100.0% 3.54[-7.57, 14.66]

Heterageneity. Tau® = 0.00; Chi* = 0.00, df = 1 (P = 0.95): I = 0%
Test for overall effect: 2 = 0.62 (P = 0.53)

2.8.8 Risk of bias graph

|

20 -lo 0 1 20
Favours Early Opioid Use Favours No Opioid Use

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

Appropriate Source Population

Sufficient Power/Sample Size

Adjust for Confounders or Other Variables

Appropriate Statistical Analyses

Incomplete Outcome Data |

Outcome Measurement

H

25%

o
®

50% 75%  100%

| [ Low risk of bias [Junclear risk of bias

[ High risk of bias
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3.1 Abstract

Background

In North America, opioid use has become a public health crisis with policy makers declaring it a
state of emergency. Opioid substitution therapy (OST) is a harm-reduction method used in
treating opioid use disorder. While OST has shown to be successful in improving treatment
outcomes, there is still a great degree of variability among patients. This cohort of patients has
shifted from young males using heroin to a greater number of older people and women using
prescription opioids. The primary objective of this review is to examine the literature on the
association between the first exposure to opioids through prescription versus illicit use and OST

treatment outcomes.

Method

An electronic search will be conducted on the EMBASE, MEDLINE, PsycINFO, and
Cumulative Index to Nursing and Allied Health Literature (CINAHL) databases. Two
independent reviewers will conduct the initial title and abstract screenings using predetermined
criteria for inclusion and exclusion. Reviewers will then conduct full-text data extraction using a
pilot-tested data extraction form in duplicate. A third author will resolve disagreements if
consensus cannot be reached. Quality and risk of bias assessment will be conducted along with a
sensitivity analysis for all included studies. Qualitative summary of the evidence will be provided
and when possible, a meta-analysis will be conducted, along with heterogeneity calculation. The

reporting of this protocol follows the PRISMA-P.
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Discussion

We expect that this review will help determine whether patients that were initially exposed to
opioids through a prescription differ in OST treatment outcomes in comparison to people who
used opioids through illicit means. We hope that this review will provide evidence related to
prescription opioids exposure and future treatment outcomes, which will aid clinicians in their

decisions to prescribe opioids or not for specific populations at risk.

Keywords: Opioid Substitution Therapy, OST, prescription opioids, systematic review, opioid

use disorder, protocol

Systematic review registration

PROSEPRO Registration Number: CRD42017058143

3.2 Background
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3.2.1 Rationale

The global opioid crisis is marked by a striking 32 to 36 million individuals who used opioids
worldwide [1]. Illicit opioid use is associated with an increased risk of infections such as HIV
and hepatitis C, dependency, poly-substance use, psychiatric comorbidity, criminal activity and
death [2—4]. Opioids are now the primary cause of drug-related deaths in North America, with a
200% increase in the number of opioid-related deaths since 2000 [5]. Regular use of opioids can
result in opioid use disorder (OUD), a chronic psychiatric disorder characterized by loss of
control over the drug use, behavioural and psychological symptoms related to drug use and
impairment in normal function of the affected individuals [2]. Treatment of OUD also takes an
economic toll on the healthcare system [6]. The increased misuse of prescription opioids has
contributed to these rising numbers of opioid use and its related consequences [5]. Historically,
many individuals were first introduced to opioids through recreational drugs such as heroin [7,8].
However recent opioid use patterns have contributed to a demographic shift in which individuals
developed OUD after being exposed to opioids by means of prescription drugs such as fentanyl,
codeine or oxycodone [9,10]. Today, Canada is the world’s second highest consumer of

prescription opioids after USA [11].

Currently, opioid substitution therapy (OST) is used to treat OUD. OST is a harm reduction
treatment that aims to limit adverse risks and events associated with illicit opioid use [12]. This
entails the prescription of longer-acting opioids with less euphoric effects in order to minimize
cravings and prevent withdrawal symptoms [12,13]. The most commonly used opioid substitutes

are methadone, buprenorphine, naltrexone and suboxone® (a combination of buprenorphine and
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naloxone) [12—14]. OST has a positive impact on OUD including a variety of social and health
related factors, such as a decline in the use of illicit substances, unemployment, HIV prevalence,
criminal activities, and mortality [2,13,15]. OST has also demonstrated improved social
functioning and treatment retention [13—15]. However, while OST has demonstrated some

success in managing OUD, there is still a great degree of variability in treatment outcomes [4].

This variability in treatment outcomes may be partially explained by a shifting OST population
resulting from changes in the way in which an individual is first introduced to opioids. A recent
study estimated that 52% of women and 38% of men seeking treatment for OUD having first
been exposed to opioids through a prescription [9]. Previous research demonstrates that patients
in treatment for OUD were mainly young adult males, around 20 years of age, who injected
heroin [8,9,16]. However, the patients receiving OST today are older and have a greater number
of women [10,17,18]. This demographic shift warrants new investigation, as past research many

no longer apply to this population.

Studies that look at the relationship between patients who initially started misusing opioids
through a medical prescription and OST outcomes present conflicting findings. Some studies
show that those in buprenorphine treatment that have misused prescriptions only have better
treatment retention in comparison to people who have misused heroin[19] while other studies
demonstrate that those that have misused prescriptions only do not differ in treatment retention

from those misusing illicit opioids such as heroin [20].
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The relationship between prescription opioids and OST outcomes may also be affected by
physical health status. Opioids have become one of the most commonly used medications for
pain in North America due to their analgesic effects [21]. Given the high prevalence of comorbid
pain in the OUD population, it has been suggested that the chronic pain population is at risk for

an increased likelihood to misuse prescription opioids [21-23].

It remains unclear, however, as to whether an association between initial exposure to opioids
through a medical prescription and OST outcomes exists and if confounding variables heavily
influence this relationship. Conducting a systematic evaluation of the literature on this topic is
essential and can identify factors influencing treatment outcomes that may be overlooked in
individual studies. We hypothesize that patients that were exposed to opioids through a
prescription will have a different response to OST as defined by illicit opioid use and treatment

retention.

3.2.2 Objectives

The aim of this systematic review is to synthesize and appraise the existing literature on the
effects of initial exposure to opioids by prescription compared to those introduced through illicit

on opioid substitution therapy treatment outcomes in patients diagnosed with opioid use disorder.

Specifically, the study objectives are:
1. Summarize the literature examining the association between exposure to opioids through

a medical prescription and OST outcome (primary: illicit opioid use, secondary: treatment
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retention and poly-substance use).

2. If possible, combine study findings in a meta-analysis comparing the OST treatment
outcomes of those that were initially exposed to opioids through a legitimate prescription
and those that were introduced through illicit means.

3. Conduct subgroup analyses based on age, sex, country, and method of OST treatment

outcome measurement.

3.3 Methods

3.3.1 Eligibility criteria

This review will consist of published observational cross sectional and cohort studies and
randomized control trials (RCTs) examining the association between opioid prescription misuse
and OST outcomes. These studies may have been conducted in different settings including
hospital, outpatient or community-based. Primary studies will include the main exposure to
opioids through a prescription and OST treatment outcomes. The included studies will be
comparing those introduced to opioids through a legitimate prescription and those introduced
through illicit means. The individuals that began their use through a prescription not prescribed
to them will be in the group of those that obtained opioids through other means (i.e. a family
member, street or friend) as this can be defined as illicit use. There will be no age, sex, language

or type of study population restrictions.

Studies will be excluded if they do not assess at least one of the primary or secondary outcomes
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of interest detailed below. Most of the research on OST treatment outcomes study the current
type of opioid misuse (i.e. street drugs or prescription) and fail to identify the method of initial
exposure to opioids. As such, these studies will be omitted from our analysis, as it will not be
possible to make conclusions pertaining to the primary exposure of interest and the association
with OST results. In addition, studies investigating patients in OST for other reasons apart from

treatment of OUD will also be omitted.

3.3.2 Outcomes and Prioritization

The primary study outcome, illicit opioid use, will be used to determine the effectiveness of the
OST, and may be quantified in various ways such as urine toxicology or self-reports as provided
in the primary studies. Secondary outcomes will include treatment retention and poly-substance
use. Treatment retention may be quantified as ratio of people who are still in treatment at the
time the study completion or average period of time in treatment. Poly-substance use may be

measured in similar ways to illicit opioid use (i.e. urine toxicology, self-reports).

3.3.3 Information sources

In order to identify the relevant articles that will be used in the review, a health sciences librarian
(SS) was consulted to develop a search strategy. The databases to be searched from inception
are: EMBASE, MEDLINE, PsycINFO, and Cumulative Index to Nursing and Allied Health
Literature (CINAHL). Articles will be identified using search terms related to prescription
opioids and opioid use disorder together with their medical subject headings (MeSH) in different
combinations (Table 3.5.1). An in-depth search will be carried out comprising of keywords found

in the title, and abstract fields. To ensure that unnecessary restrictions on the search findings are
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avoided, the study findings will not be included in the search strategy. The searches will be
restricted to studies conducted in human research participants. Gray literature will be searched
using ProQuest Dissertations as well as Theses Worldwide database. Lastly, a comprehensive
hand search of reference lists of the relevant articles will be carried out to identify additional

articles that may not have been captured in the original search.

3.3.4 Search strategy

Please see Table 3.5.1.

3.3.5 Study records

3.3.6 Data Management

Articles identified by the search strategy will be uploaded to an online platform known as Google
Forms. Google Forms will allow for management of the articles and will also allow the authors to
collaborate simultaneously. The review team will be provided training on how to use Google
Forms prior to the commencement of the study to ensure calibration of the forms and the data
abstraction methods. A pilot of 20 studies will first be carried out to calibrate the study forms and

assess level of agreement.

3.3.7 Selection process

Two independent reviewers will carry out the title and abstract screening in duplicate to identify

appropriate articles using previously established criteria. Eligible articles will then undergo full-
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text review in duplicate. Disagreements will be resolved by discussion and consensus and in
cases were no resolution is reached a third author will be consulted. During each stage of
screening, a kappa statistic will be used to establish inter-rater agreements. Exceptional
agreement between reviewers will be demonstrated as a kappa value of at least 0.75 [24]. In
cases were additional clarification is needed, the primary study authors will be contacted to help
determine eligibility. The preferred reporting items for systematic reviews and meta-analyses

(PRISMA) [25] flow diagram will be used when reporting the full systematic review.

3.3.8 Data collection process

Independent reviewers will retrieve the data using a previously piloted data extraction form in
duplicate. To ensure standardization, consistency among reviewers will be addressed by

assessing completed pilot data extraction forms.

3.3.9 Data items

The information to be retrieved by the reviewers will consist of: details of the publication such as
name of the first author, year of publication, journal, and country of publication, research design
that was used, demographics of the research participants, type and method of measuring opioid
exposure (i.e. medical prescription or illicit), OST outcome measures, overall findings of the
study, and the study statistical results. In the case of missing data for any study, the authors will

be contacted.

3.3.10 Risk of bias

The risk of bias will be appraised using the modified Newcastle-Ottawa Scale (NOS) [26,27] to
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appraise the likelihood of bias in studies that are mainly observational in nature. This modified
scale comprises seven questions that assess bias in four realms: choice bias, performance bias,
identification bias, and information bias. Risk of bias is quantified on a scale 0 to 3 where 0 is
high risk and 3 is low risk. The modified model has eliminated items concerning the
comparability of groups. To assess risk of bias in RCTs, we will use the Cochrane Collaboration
tool which will looks at six domains including: selection bias, reporting bias, attrition bias,
performance bias, detection bias and other biases [28]. These results will be displayed in a table

to facilitate easy comparison between the quality of studies included in this review.

3.3.11 Data synthesis

All included studies will be appraised with a qualitative summary and then if possible, a meta-
analysis will be undertaken. Our primary analysis will compare treatment outcomes for patients
that initiated opioid use by prescription (and continue to use prescription opioids) to those
patients that started using opioids through illicit means. If studies further report that the patients
who initially began through prescription have transitioned to using non-prescription opioids (or
both), we will conduct a sensitivity analysis by removing these studies to determine whether it
has an effect on the outcomes. Studies will be merged in a meta-analysis depending on the
similarity between design of the study and the measurements of the outcomes. Depending on the
design of the research, direct estimates will be pooled separately as pooling data from
observational studies as well as RCTs is not advisable [29].

To account for the anticipated heterogeneity in the included studies, a random effect model for

the meta-analysis will be used. This model takes both within-study and between-study variance
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into consideration to offer a modest estimate in comparison to a fixed-effect model. The
outcomes will be featured on a forest plot. Moreover, a sensitivity analysis might also be carried

out to compare the outcomes of the studies with high or low risk of bias.

Heterogeneity will be computed amongst the pooled articles through the use of I statistic. It is
recommended that cut-off values are not enforced since the significance of heterogeneity relies
on a variety of factors. Although Cochrane has recommended that a value of <40% might not
signify a noteworthy amount of heterogeneity [29]. Therefore, likely sources of heterogeneity are
going to be evaluated as long as there is an I statistic > 40 %. In this case, subgroup analyses

will also be conducted.

Some of the likely sources of heterogeneity includes age, sex, types of opioids and outcomes
measurements. These are going to be examined through the use of subgroup analyses. We also
plan to conduct a subgroup analysis if possible examining the differences in treatment outcomes
for individuals who obtained opioids through different sources (i.e. street, family members,

friend).

3.3.12 Meta-bias

An Egger’s plot will be created to assess the likelihood of publication bias in the included

articles.
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3.3.13 Confidence in the cumulative evidence

The grading of recommendations, assessment, development and evaluation (GRADE) framework
will be used to assess the quality of the evidence [30]. This scale evaluates evidence based on

five realms: risk of bias, publication bias, consistency, directness, and accuracy.

3.3.14 Presenting and reporting of the study results

This systematic review will be reported in compliance with PRISMA reporting guidelines [25].
A flow diagram will be used to demonstrate the selection of studies including reasons for
exclusion. The present protocol follows the preferred reporting items for systematic reviews and

meta-analyses protocol (PRISMA-P) guidelines which is attached (see Additional file 2) [31].

3.4 Discussion

Using the evidence obtained from this systematic review, we expect to draw conclusions
regarding the presence of an association between being exposed to opioids through a medical
prescription and opioid substitution therapy outcomes. Examining the current literature in a
systematic way will allow us to summarize existing findings on this topic and to critically
appraise the risk of bias and methodological quality of these studies. The present literature
primarily focused on the cohort of patients that were exposed to opioids through illicit means and
little is known about the cohort of patients that starting misusing opioids after using a
prescription. This new shift in demographic profile of opioid users and the predominance of

prescription opioids use over heroin in different parts of the world including Canada and USA,
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the highest opioid consuming countries in the world, warrants a detailed examination of the

literature.

Given the rise of prescription opioid use in Canada and USA, it is important that we evaluate
factors that may affect the effectiveness of opioid substitution treatment for this cohort of

patients.
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3.5 Tables and Figures

3.5.1 Search Strategy

MEDLINE=6,250

1 exp Analgesics, Opioid/

2 (opiate* or opioid* or fentanyl or
narcotic* or dilaudid or oxycontin* or
oxycod*).ti,ab.

3 lor2

4 exp Drug Prescriptions/

5  (prescript* or prescrib® or
pharmaceutical* or legal®).ti,ab.

6 4ors

7 3and6

8  ((prescript® or prescrib* or
pharmaceutical*) adj2 (opioid* or opiate*
or dilaudid or fentanyl or codeine or
oxyco*)).ti,ab.

9 Tor8

10 Opioid-Related Disorders/

11 Heroin Dependence/

12 Substance-Related Disorders/

13 Substance Abuse, Intravenous/

14  ((opiate* or opioid* or heroin* or
oxyco* or codeine* or dilaudid or fentanyl
or drug* or substance*) adj2 (use* or
using or misuse* or abus* or dependence*
or dependent* or addict*)).ti,ab.

15 10orllorl2orl13orl4

16 9and15

17  exp animals/ not (humans/ and exp
animals/)

18 16 not 17

19 9and15
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EMBASE=14,649

exp heroin dependence/

opiate/

exp opiate addiction/

substance abuse/

((opiate* or opioid* or heroin* or
oxyco* or codeine* or dilaudid or fentanyl
or drug* or substance*) adj2 (use* or
using or misuse* or abus* or dependence*
or dependent* or addict*)).ti,ab.

6 lor2or3or4or5

7  ((prescript* or prescrib* or
pharmaceutical*) adj2 (opioid* or opiate*
or dilaudid or fentanyl or codeine or
oxyco*)).ti,ab.

8  (prescript* or prescrib* or
pharmaceutical* or legal®).ti,ab.

9  exp prescription/

10 exp prescription drug/

11  (opiate* or opioid* or fentanyl or
narcotic* or dilaudid or oxycontin* or
oxycod*).ti,ab.

12 exp narcotic analgesic agent/

13 1lorl2

14 8or9orl0

DA W =

15 13 and 14
16 7orl5
17 6and 16

18  limit 17 to human

PsycINFO=2,898

1 exp Opiates/

2 (opiate* or opioid* or fentanyl or
narcotic* or dilaudid or oxycontin* or
oxycod*).ti,ab.

3 exp Prescription Drugs/

4 lor2

5  (prescript* or prescrib® or
pharmaceutical* or legal®).ti,ab.

6 3or5

7 4and6

8  ((prescript® or prescrib* or
pharmaceutical*) adj2 (opioid* or opiate*
or dilaudid or fentanyl or codeine or
oxyco*)).ti,ab.

9 Tor8
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10 exp Heroin Addiction/ or exp
Heroin/

11 exp Intravenous Drug Usage/

12 ((opiate* or oxyco* or opioid* or
heroin* or codeine* or dilaudid or
fentanyl or drug* or substance*) adj2
(use* or using or misuse* or abus™® or
dependence™* or dependent™ or

addict*)).ti,ab.
13 10orl1lorl2
14 9and 13

CINAHL~=1,143

1 (MH "Drugs, Non-Prescription") OR
(MH "Drugs, Prescription") OR (MH
"Prescriptions, Drug") OR (MH "Drugs,
Off-Label")

2 (MH "Substance Use Disorders")

3 (MH "Heroin") OR (MH "Substance
Dependence")

4 (MH "Substance Abuse,
Intravenous")

5 ((opiate* or opioid* or oxyco* or
heroin* or codeine* or dilaudid or
fentanyl or drug* or substance*) N2 (use*
or using or misuse* or abus* or
dependence* or dependent® or addict*))
6 (MH "Analgesics, Opioid")

7  (opiate* or opioid* or fentanyl or
narcotic* or dilaudid or oxycontin* or
oxycod*)

8 20R3O0OR40RS5

9  ((prescript* or prescrib* or
pharmaceutical®*) n2 (opioid* or opiate*
or dilaudid or fentanyl or codeine or
oxyco*))

10 60R7

11 (prescript* or prescrib* or
pharmaceutical* or legal®)

12 1O0R11
13 12AND 13
14 9OR 14

15 8 AND 15 ( limtiters- human)
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4.1 Abstract

Objective: Prescription opioid misuse has led to a new cohort of opioid use disorder (OUD)
patients who were introduced to opioids through a legitimate prescription. This change has
caused a shift in the demographic profile of OUD patients from predominantly young men to
middle age and older people. The management of OUD includes medication-assisted treatment
(MAT), which produces varying rates of treatment response. In this study, we will examine
whether the source of first opioid use has an effect on treatment outcomes in OUD. Using a
systematic review of the literature we will investigate the association between source of first
opioid introduction and treatment outcomes defined as continuing illicit opioid use and poly-
substance use while in MAT.

Methods: Medline, EMBASE, CINHAL and PsycInfo were searched from inception to
December 31st, 2019 inclusive using a comprehensive search strategy. Five pairs of reviewers
conducted screening and data extraction independently in duplicate. The review is conducted and
reported according to the PRISMA guidelines. A random-effects model was used for meta
analyses assuming heterogeneity among the included studies.

Results: The initial search results in 27,345 articles that were screened, and 5 observational
studies were included in the qualitative and quantitative analyses. Our results found that those
who were introduced to opioids through a legitimate prescription were significantly less likely to
have illicit opioid use (0.70, 95% CI 0.50, 0.99) while on MAT. They were also less likely to use
cannabis (0.54, 95% CI 0.32, 0.89), alcohol (0.75, 95% CI 0.59, 0.95), cocaine (0.50, 95% CI
0.29, 0.85) and injection drug use (0.25, 95% CI 0.14, 0.43) than those introduced to opioids

through recreational means.
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Conclusion: This study shows that the first exposure to opioids, whether through a prescription or
recreationally, influences prognosis and treatment outcomes of opioid use disorder. Although the
increased pattern of prescribing opioids may have led to increased OUD in a new cohort of
patients, these patients are less likely to continue to use illicit drugs and have a different
prognostic and clinical profile that requires a tailored approach to treatment.

Systematic Review Registration: PROSPERO CRD42017058143.
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4.2 Introduction

North America is experiencing an opioid crisis in which the illicit use of opioids is at an
all-time high. Opioids are a class of drugs that are often prescribed to relieve pain and can be
highly addictive (1). They include licit substances such as oxycodone, Percocet, hydromorphone
and street drugs such as heroin. The Center for Disease Control (CDC) reports that in the United
States, approximately 115 people die every day from an opioid-related overdose (2). In 2017
alone, more than half the drug-related deaths in the States were due to opioids (2). Opioids are
controlled substances and are classified by Drug Enforcement Administration (DEA) into various
classes according to their abuse potential and medical utility (3). Opioids such as heroin are a
Schedule 1 substance indicating high abuse potential and no medical utility, and fentanyl,
oxycodone being Schedule II (3). In response to the opioid crisis, Substance Abuse and Mental
Health Services Administration (SAMHSA) conducted a national survey and revealed that over
2.1 million people are suffering from an opioid use disorder (OUD) involving prescriptions
opioids alone (4). OUD, previously classified as opioid abuse and dependence, is a disorder that
affects the psychological, social and physical aspects of an individual’s life (5). Dependence to a
substance (i.e. opioids) typically refers to a physical response in the form of withdrawal
symptoms when an individual stop using that substance (6). Addiction refers to not being able to
resist the urge to use a substance despite there being negative consequence (6). OUD encompass
opioid addiction and dependence that signify a problematic use of opioids impacting health and
social functioning (5). Withdrawal symptoms experienced due to OUD may include sweating,

shakes, anxiety, irritability, and restlessness amongst others (7).
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There are several treatments available for OUD which include pharmacological and
psychological options. Medication-Assisted Treatment (MAT) includes opioid agonist,
antagonists, and partial agonists (8). Some of the more frequently used MATs for OUD are
naltrexone, buprenorphine and methadone (8). Methadone, a synthetic opioid agonist, is one of
the most common MAT for treating OUD (8,9). While research investigating the effectiveness of
methadone maintenance treatment (MMT) has shown that it can reduce opioid cravings as well
as other symptoms related to opioid withdrawal (i.e. shakes, sweating) through acting on the
opioid receptors (8,10), there is still a high degree of variability for treatment outcomes between
individuals such as treatment retention (11-13). Research has suggested that some of this
variability may be related to age (14), sex (15), and gender (16) but outcomes are also likely
influenced by the increasing prevalence of prescription opioid misuse (17-19).

Current research is suggesting that one reason for the opioid epidemic is the rise of
prescription opioid misuse. In 2016 alone, Canada and the United States prescribed over 440
million opioids to patients (20,21). The National Institutes on Drugs Abuse (NIDA) suggest that
anywhere from 8 to 12 percent of individuals prescribed opioids are at risk of developing OUD
(22). With the rise of prescription opioid misuse, this has led to a shift in the profile of the
“typical” illicit opioid user. Twenty years ago, this demographic profile would have consisted of
primarily males in their 20s, misusing heroin intravenously (23,24) but now, we are seeing a
separate cohort of incoming OUD patients that are female, older in age and misusing prescription
opioids (25,26). Prescription medications including opioids are available on the illegal drug
market through diversion (27,28). Diversion of prescription medications may occur at any level

from the direct pharmaceutical manufacturing site to patients selling the prescriptions
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themselves. This has been occurring for many decades for many types of substances (i.e. opioids,
benzodiazepines) and with prescription opioids being readily available on the illegal drug market,
this has contributed to a demographic shift.

This change in the demographic is substantial because there is evidence that suggests that
different types of opioids users have varying experiences while in MAT (29). Previous research
suggests that opioid prescription users differ in their treatment outcomes compared to individuals
who used heroin (29). Additionally, there is also support for the idea that poly-substance use
differs within the OUD population receiving treatment. Poly-substance use has been suggested as
a factor that is associated with decreased abstinence from opioids, treatment retention and related
to methadone-related mortality (30—33). Recent research found that cocaine, alcohol and other
substances were used significantly more by heroin users than prescription users (34). Prescription
opioid users attending pharmacological treatment for OUD also had significantly longer
treatment retention in comparison to heroin users (35). However, the previous research is
inconclusive as other studies suggested that there is no significant difference in treatment
outcomes between prescription introduced and recreational opioid users (36). The magnitude to
which this demographic shift has impacted treatment outcomes in specific MAT patient groups
has yet to be investigated in a systematic way, and there are conflicting findings in the current
literature.

Additionally, there are new, synthetic opioids (i.e designer fentanyl and its’ analogs) that
are available on the street and have been found to be mixed in other illicit substances such as
cocaine, methamphetamines and heroin (37). There has been an 88% increase in synthetic

opioid-related deaths from 2013 to 2016 whereas the number deaths due to heroin alone use seem
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to remain consistent (38—40). Prescription opioids are also readily available on the illegal drug
market through methods such as prescription resales and theft of prescriptions/prescription pads
(28). In recent years, various governments have come up with legislative changes to control
access and prescribing patterns for opioids (41-43). With there being new types of synthetic
opioids and prescription opioids readily available on the street, it is important to examine if
method of introduction to opioids impacts OUD treatment outcomes.

The purpose of this review is to examine differences in patients with OUD on MAT by those
introduced to opioids through prescription versus by recreational means on outcomes of
continued opioid use, poly-substance use and treatment retention.

This review will fill this knowledge gap and aims to have an important impact in how treatments
are designed and tailored to various subgroups within the OUD population. Tailored treatments

to address specific concerns in this population may improve MAT outcomes.

4.2.1 Objectives

The aim of this systematic review is to examine if opioid use disorder patients introduced
to opioids through legitimate prescription differ in methadone maintenance treatment outcomes
in comparison to those that were introduced to opioids through recreational means.
Specifically, we wanted to examine if these two cohorts differed in:

1. Continued opioid use while in MAT
2. Poly-substance use while in MAT

3. Treatment retention while in MAT

4.3 Methods
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4.3.1 Protocol and Registration

This systematic review was conducted to investigate OUD treatment outcomes by
comparing those introduced to opioids through legitimate prescriptions and those introduced
through recreational means. The Preferred Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guidelines were followed (44). The protocol for this systematic review has
been peer reviewed, published previously (45), and registered with PROSPERO

CRD42017058143.

4.3.2 Eligibility Criteria

This review investigates the association between method of introduction to opioids and
MAT outcomes in different settings (i.e. hospital, outpatient, community based) by examining
published observational cross-sectional and cohort studies, as well as randomized control trials
(RCTs). Included studies compared legitimate prescription opioid introduction to recreational
opioid introduction, which can be defined as the use of opioids obtained through means outside
of a prescription (i.e. family member, street, using another's prescription)

Studies that failed to measure the initial method of introduction to opioids were not included.
Studies that did not assess at least one of the primary or secondary outcomes of illicit opioid use,
poly-substance use and treatment retention were excluded. There were no restrictions on age,

sex, or language.

4.3.3 Information Sources and Search Strategy

A search strategy was developed by a health science librarian (SS) to search for studies in

the EMBASE, MEDLINE, PsycINFO, and Cumulative Index to Nursing and Allied Health
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Literature (CINAHL) databases. These databases were searched from inception until December
31, 2019. Search terms were related to prescription opioids and opioid use disorder together with
their medical subject headings (MeSH) in different combinations. We also did a manual search
of the references of relevant articles to identify any studies that may have been missed. The
search strategy has been published in the protocol (45). We have also included the search

strategy in the Appendix.

4.3.4 Study Selection

Previously established selection criteria were used by five pairs of reviewers in order to
independently complete the title and abstract screening and subsequent full-text review of the
eligible articles. Both stages of screening were carried out in duplicate. Upon the occurrence of a
disagreement on the status of an article eligibility, resolution was reached through discussion to
consensus between the pair, or with the consultation of a third party. Inter-rater agreements were
established using a kappa statistic, where a kappa value of at least 0.75 is indicative of

exceptional agreement between reviewers (46). The mean kappa value between pairs was 0.88.

4.3.5 Data Collection and Data Items

A piloted data extraction form was used by reviewers to retrieve data in duplicate. These
forms extracted information relating to the author, year of publication, journal, and country of
publication. Details of the study’s methodology and results were also retrieved. More
specifically, information on research design used, demographics of the research participants, type
and method of measuring initial type of opioid introduction (i.e. medical prescription or

recreational), MMT outcome measures, overall findings of the study, and the study’s statistical
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results was included. If data pertaining to the aforementioned items was missing, the authors

were contacted.

4.3.6 Risk of Bias of Individual Studies

The risk of bias was independently assessed by 2 reviewers who reviewed the
methodological quality of the eligible studies using the Newcastle-Ottawa Scale (NOS), used
mainly for observational studies to assess choice bias, performance bias, identification bias, and
information bias (47). A modified model was used that has eliminated items concerning the
comparability of groups (48). It consists of 7 questions and is quantified on a scale of 0 to 3,
where 0 is high risk of bias and 3 is low risk of bias. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE) criteria was utilized to assess the quality

and strength of the evidence (49). This is provided in Table 4.7.1.

4.3.7 Statistical analyses

All included studies were qualitatively summarized. A meta-analysis was conducted on the
primary outcome of illicit opioid use and the outcome of poly-substance use. Review Manager
5.2 was used to conduct the meta-analyses. The substances included in this were cannabis,
alcohol, injection drug use, cocaine, and benzodiazepines. These were the substances that were
examined in the included studies. Two of the included studies investigated treatment retention
but were unable to be meta-analyzed as they were reported in different ways. The outcomes are
presented in a forest plot. The meta-analyses reflect the associations found between the outcomes
and method of introduction to opioids (legitimate prescription and recreational). Due to the
limited number of studies, we were not able to conduct any subgroup analyses for age, sex,

country, and type of MAT treatment.
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We have shown our pooled dichotomized data as odds ratio (OR) with 95% confidence
intervals. The I2 statistic was used to compute heterogeneity. Cochrane suggests that a value of
<40% might not signify a noteworthy heterogeneity (50). A random effect model, which
considers both within study and between study variance in comparison to the fixed-effect model,
was used to account for expected heterogeneity in the included studies. We were not able to
conduct an adjusted analysis as covariates were not controlled for. We were unable to examine
publication bias as we have less than 10 included papers. Previous studies have reported that it is
not possible to assess publication bias with less than 10 studies (51). PRISMA reporting

guidelines were followed throughout this process (44).

4.3.8 Types of Interventions

Experimental

The experimental intervention includes those participants that were introduced to opioids through
recreational use and are now in MAT for OUD.

Comparator

The accepted comparators include those that were introduced to opioids through a legitimate

physician's prescription and are now in MAT for OUD.

4.3.9 Outcome Measures

Continued Opioid Use

We have defined continued opioid use to be the use of any opioids while the patient is in

methadone maintenance treatment.

Poly-Substance Use
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We defined poly-substance use as the use of any of the previously defined substances before or
during MMT.

Treatment Retention

We defined treatment retention as the length of time a patient stayed in their MAT without

dropping out.

4.4 Results

4.4.1 Study Selection

From the databases searched, a total of 27,345 articles went through the title and abstract
screening process. After removing 3,264 duplicates and 24,076 studies that did not meet the
inclusion criteria, a total of five studies were included. Figure 4.7.3 is the PRISMA flow diagram
of the screening process. All five studies were included in the meta-analyses of the outcomes.
Three out of five studies were subjected to the meta- analysis of the primary outcome of illicit
opioid use (52-54).

4.4.2 Study Characteristics

The characteristics of the included studies are summarized in Table 4.7.2. Five papers were
included in this systematic review, all of which were observational studies looking at patients in
MAT for opioid use disorder. Two studies looked at patients receiving buprenorphine or
methadone treatment (52,55). One study included patients undergoing methadone treatment (54).
One study only looked at buprenorphine treated patients (56) while the final study looked at

buprenorphine-naloxone patients (53). All five of these studies compared individuals initially
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introduced to opioids for prescription use with individuals introduced to opioids via recreational

use. The majority of the sample consisted of male participants (60.4%).

Three out of five studies looked at the primary outcome of illicit opioid use (36,53,54). Two
studies examined injection drug use (52,56), three studies examined cannabis use , two studies
examined alcohol use (54,56), two studies examined benzodiazepine use (54,55), and three
studies examined cocaine use (54-56). Additionally, two studies examined treatment retention
(30,32).

4.4.3 Risk of bias within studies

The quality of the studies included are shown in Figure 4.7.4. Justifications for assessments are
presented in Appendix I with the risk of bias tables. The modified Newcastle-Ottawa Scale
(NOS) was used to rate the internal validity of the studies shown in Figure 4.7.4 and assess the
quality of these observational studies (47,48). Generally, most of the studies included have
relatively low to moderate risk of bias, except for one (55). Specifically, this study shows a high
risk of bias when adjusting for confounders or other variables as the researchers did not adjust for
confounders, instead opting to perform student t-tests. Another study also shows an unclear risk
of bias when adjusting for confounders or other variables since the information they provide is
unclear (53). Two of the studies included show an unclear risk of bias in terms of incomplete
outcome data, simply because they do not provide any information about this (53,55). Aside from
these biases, all five of the observational studies were generally well reported on all other

characteristics, including appropriate source population, sufficient power and sample size,
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appropriate statistical analysis, valid outcome measurement, and objective assessment of the

outcome of interest.

4.4.4 Results of Individual Studies

Ilicit Opioid Use

Our meta-analysis pooled results from three studies comparing the continuation of opioid use
among individuals first introduced to opioids by a legitimate prescription vs. a recreational
source. Cooper et al., (2018) collected self-reported data on past month and lifetime opioid use.
We used the data provided on the past month opioid use. Dreifuss et al., (2013) collected data on
the continued use of opioids using weekly substance use reports and urine drug screens. Sanger
et al., (2018) used urine drug screens to investigate illicit opioid use. The remaining two studies
did not report on the outcome of continued opioid use (55,56). Canfield et al., (2010) examined
progression of opioid use over time, but not as an outcome of the means of opioid use
introduction. Tsui et al., (2010) reported on the different patterns in type of opioids the groups
would use (i.e. prescription, street drugs or both) but did not provide information pertaining to
the exact number of patients that were currently using opioids between licit and illicit method of

introduction groups.

The studies included in our meta-analysis comprise a total sample size of 1400 participants.
Cooper et al., (2018) reported that those introduced through a prescription were associated with a
lower prevalence of lifetime heroin use, but no difference in past-month illicit opioid use.
Dreifuss et al., (2013) found that those introduced to opioids by means of a prescription were

associated with discontinued opioid use in the final weeks of treatment, whereas those introduced
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through illicit means were associated with continued opioid use in treatment. In Sanger et al.,
(2018) there was no significant association between the source of opioid introduction and
continued opioid use. We conducted an unadjusted analysis using odds ratios to compared
continued opioid use during treatment among those who were first introduced to opioids through
a prescription versus an illicit source. We found that individuals who were introduced to opioids
through prescription means were significantly 30% less likely to have continued to use opioids

while in MAT (OR 0.70, 95% CI 0.50, 0.99, p-value 0.04). Please see Figure 4.7.5.

Injection Drug Use

Our meta-analysis pooled results from two studies comparing injection drug use among
participants first introduced to opioids through a prescription versus an illicit source. Cooper et
al., (2018) collected self-reported data on injection drug use history. Tsui et al., (2010) used the
Addiction Severity Index (ASI) to collect self-reported data on current and past use of
prescription opioids and heroin, including the route(s) of administration. The remaining three
studies did not report on the outcome of injection drug use(53-55). Canfield et al., (2010)
reported a combination of intranasal and intravenous routes of administration and intravenous
drug use could not be extrapolated. Dreifuss et al., (2013) and Sanger et al., 2018 did not report
any data on intravenous drug use.

The studies included in our meta-analysis comprise a total sample size of 248 participants. In
Cooper et al., (2018) those introduced to opioids through a prescription have a lower prevalence
of any injection drug use. Tsui et al., (2010) reported that those introduced to opioids by a

physician were less likely to have any injection drug use. We conducted an unadjusted analysis
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using odds ratios to compare any injection drug use among those who were introduced to opioids
through a prescription vs. an illicit source. We found that individuals who were introduced to
opioids through a prescription source were significantly less likely to engage in injection drug
use in comparison to those introduced through recreational means (OR 0.25, 95% CI 0.14, 0.43,

p-value <0.001). Please see Figure 4.7.6.

Cannabis Use

Our meta-analysis pooled results from three studies comparing cannabis use in the initiation
source of opioid use, by means of prescription vs. an illicit source. Canfield et al., (2010)
collected self-reported data on cannabis use history. Sanger et al., (2018) used the Maudsley
Addiction Profile (MAP) to acquire self-reported data on cannabis use in the past 30 days. Tsui et
al., (2010) acquired self-reported data on regular use of cannabis. The remaining two studies did

not report on the outcome of cannabis use (52,53).

The studies included in our meta-analysis comprise a total sample size of 1191 participants. In
Canfield et al., (2010) participants who were first introduced to opioids by means of a
prescription were less likely to have ever used cannabis. Sanger et al., (2018) reported that those
first introduced to opioids by a prescription were less likely to have used cannabis in the past 30
days than those first introduced to opioids by a recreational source. In Tsui et al., (2010)
participants who were introduced to opioids by a physician were less likely to report prior use of
cannabis. We conducted an unadjusted analysis using odds ratios to compare cannabis use among

those who were introduced to opioids by a prescription versus an illicit source. We found that
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those who initiated the use of opioid(s) through a prescription source were significantly less

likely to use cannabis (OR 0.54, 95% CI 0.32, 0.89, p-value 0.02). Please see Figure 4.7.7.

Alcohol Use

Our meta-analysis pooled results of two studies comparing the effect of opioid introduction on
alcohol use. Sanger et al., (2018) used the Maudsley Addiction Profile (MAP) to acquire self-
report data on alcohol use within the past 30 days. Tsui et al., (2010) collected self-report data on
regular use of alcohol by asking participants the question “prior to starting opiates, did you ever
have daily or regular use of alcohol?”. The remaining three studies did not report on the outcome
of alcohol use (52,53,55). Cooper et al., (2018) asked participants about injection use of alcohol
and reported their results as a measure of injection history of any drug. Dreifuss et al., (2013)
examined alcohol use as a predictor of treatment success but not as an outcome of initial

exposure to opioids. Canfield et al., (2010) did not report any data on alcohol use.

The studies included in our meta-analysis comprise a total sample size of 1116 participants. In
Sanger et al., (2018) there was no significant association between source of opioid initiation and
alcohol use. In Tsui et al., (2010) there was no significant difference in regular use of alcohol
prior to opioids between those who were introduced to opioids by a physician versus those who
were not. For this meta-analysis, we used the results for the entire population from both Sanger et
al., (2018) and Tsui et al., (2010). We conducted an unadjusted analysis using odds ratios to
compare alcohol use among those who first initiated opioids through a prescription versus an

illicit source. We found that individuals who were introduced to opioids through a legitimate
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prescription were significantly less likely to have used alcohol (0.75, 95% CI 0.59, 0.95) (OR

0.75, 95% CI1 0.59, 0.95, p-value 0.02). Please see Figure 4.7.8.

Cocaine Use

Our meta-analysis pooled results of three studies investigating cocaine use. Canfield et al.,
(2010) collected self-reported data on any previous cocaine use. Sanger et al, (2018) used the
MAP to acquire self-report data on cocaine use within the past 30 days. Tsui et al., (2010)
collected self-report data on regular use of cocaine by asking participants the question “prior to
starting opiates, did you ever have daily or regular use of cocaine?”. The remaining two studies
did not report on the outcome of cocaine use (52,53). Cooper et al., (2018) collected data on the
use of cocaine only in the context of injection drug use and reported their results as a measure of
injection history of any drug. Dreifuss et al., (2013) examined cocaine use as a predictor of

treatment success but not as an outcome of initial exposure to opioids.

The studies included in our meta-analysis comprise a total sample size of 1191 participants. In
Canfield et al., (2010) there was no significant difference in use of cocaine between those who
reported obtaining their first opioid through a prescription versus an illicit source. In Sanger et
al., (2018) there was no significant association between source of opioid initiation and cocaine
use. In Tsui et al., (2010) participants who were first introduced to opioids by an illicit source
were significantly more likely to report prior use of cocaine. For this meta-analysis we conducted
an unadjusted analysis using odds ratios to compare cocaine use among those who first initiated

opioids through a prescription versus an illicit source. We found that individuals who were
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introduced to opioids through prescription were significantly less likely to use cocaine (OR 0.50,

95% CI10.29, 0.85, p-value 0.01). Please see Figure 4.7.9.

Benzodiazepine Use

Our meta-analysis pooled results of two studies comparing benzodiazepine use among
participants first introduced to opioids through a prescription versus an illicit source. Canfield et
al., (2010) collected self-report data on any previous benzodiazepine use. Sanger et al, (2018)
used the MAP to acquire self-report data on benzodiazepine use in the past 30 days. The
remaining three studies did not report on the outcome of benzodiazepine use (52,53,56). Cooper
et al., (2018) collected data on previous injection use of benzodiazepines and reported their
results as a measure of injection history of any drug. Dreifuss et al., (2013) examined the use of
sedatives as a predictor of treatment success but did not specifically assess benzodiazepine use as
an outcome of initial exposure to opioids. Tsui et al., (2010) did not collect any data on

benzodiazepine use.

The studies included in our meta-analysis comprise a total sample size of 1051 participants. In
Canfield et al., (2010) there was no significant difference in benzodiazepine use among those
who reported obtaining their first opioid through a prescription vs. an illicit source. In Sanger et
al., (2018) there was no significant association between source of opioid initiation and
benzodiazepine use. We conducted an unadjusted meta-analysis using odds ratios to compare
benzodiazepine use among those who first initiated opioids through a prescription vs. a

recreational source. We found that there was no significant association between individuals who
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were introduced to opioids through prescription and those that were introduced through

recreational means (OR 0.82, 95% CI 0.54, 1.26, p-value 0.37). Please see Figure 4.7.10.

Treatment Retention

Two studies examined treatment retention (52,54) however we were unable to combine study
results to conduct a meta-analysis. Sanger et al., (2018) examined the mean length in treatment
and found that there was no significant association between the prescription introduction and
recreational introduction groups (54). Cooper et al., (2018) reported the length of treatment in
median years. They reported no significant association between those introduced to opioids
through a prescription in comparison to those introduced by recreational means for length of

current treatment in median years (52).

4.4.5 Risk of Bias Across Studies

When assessing risk of bias across studies (Figure 4.7.11), we noticed a few trends. First, two of
the studies show an unclear or high risk of detection bias, which indicates that the studies either
did not adjust for confounders and other variables or did not properly report that they did so
(53,55). Secondly, two of the studies also show an unclear risk of detection bias as they fail to
provide outcome data, or the data provided is unclear (53,55). Overall, our findings show that the
results from these two observational studies should be interpreted carefully due to risk of bias.
Further, our results show that the other three observational studies were generally well reported

and bias free (52,54,56). Please see Figure 4.7.11.
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4.4.6 Additional Analysis

As there were a small number of studies included in this review, it was not possible to conduct

any additional analyses.

4.5 Discussion

4.5.1 Summary of Evidence

Opioid use disorder is a serious illness that affects approximately 26 to 36 million people across
the globe (2). Not only does this illness affect the individual in multiple aspects of their lives, it
places a great economic burden on healthcare systems (57). We have recently seen a dramatic
increase in the number of people misusing opioids, a significant proportion of whom misuse
prescription opioids specifically. While this crisis has global impacts, North America has
experienced the majority of the burden of illness. The United States alone consumes 80% of the
global supply of prescription opioids, and it is estimated that their use has increased by 300%
since 1991 (58). Research has suggested that those prescribed an opioid prescription for chronic
pain have a risk of up to 60% of misusing prescriptions (59). It is critically important to
investigate the emerging cohort of patients who were introduced to opioids by legitimate
prescriptions to see whether they fare differently in MAT compared to those who were
introduced to opioids recreationally. To our knowledge, this is the first systematic review to
synthesize the literature examining this question.

Our meta-analysis found that those that were introduced to opioids through a legitimate
prescription were less likely to use illicit opioids while in treatment than those that were

introduced to opioids through recreational means (OR 0.70, 95% CI 0.50, 0.99, p-value 0.04).
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Our findings also revealed that the prescription introduction to opioids cohort were less likely to
have used cocaine (OR 0.50, 95% CI 0.29, 0.85, p-value 0.01), alcohol (OR 0.75, 95% CI 0.59,
0.95, p-value 0.02), cannabis (OR 0.54, 95% CI 0.32, 0.89, p-value 0.02), and injection drugs
(OR 0.25, 95% CI1 0.14, 0.43, p-value <0.001). There was no association found between the
source of introduction to opioids and benzodiazepine use (OR 0.82, 95% CI 0.54, 1.26, p-value

0.37).

Those introduced to opioids through prescriptions were found to be less likely to continue using
opioids during treatment than those whose first introduction was through recreation. This
suggests that first introduction to opioids through illegal means predicts continued use during
treatment, and that the first introduction may explain trends in subsequent opioid use. Brands et
al. demonstrated that patients in MMT who used only prescription opioids had significantly less
experience with sharing opioid injection equipment in comparison to those patients who used
heroin only or initially (60). While this study did not ask patients about their first introduction to
prescription opioids, most patients using prescription opioids only (86%) or initially (61.9%)
indicated that their initial reason for using opioids was to manage pain. They conclude that those
who were likely introduced to opioids through prescription as a means of treating pain tend to
engage in less risk-taking behavior and are less likely to continue using opioids during treatment
in comparison to those not using opioid drugs to manage pain (60). Further, in another study of
patients in treatment for OUD, those using only prescription opioids had a higher treatment
retention, fewer opioid-positive urine samples, and were more likely to complete treatment than

those patients using a combination of heroin and prescription opioids or those using heroin
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exclusively (35). Taken together, first introduction and reason for use, perhaps mediated by risk-
taking behaviours, may predict future opioid use and explain our finding that those who were not
first introduced to opioids through a prescription have an increased likelihood of continued use in
treatment. People whose opioid use was first initiated through prescription also tend to be
demonstrate lower risk-taking behaviour, further supporting the observation that those who

initiate opioid use from a prescription tend to be less likely to continue use during treatment.

Prescription-introduced opioid users are more likely to be female, generally have an older age of
opioid use onset, and are more like to have completed a post-secondary education (54). These
factors likely influence the level of continued use of illicit opioids in treatment as women in
general are less likely to use opioids (61)and are shown to engage in fewer risks than men in
terms of both everyday risk-taking behaviours (62) as well as in financial, recreational, ethical
and recreational domains (63).Risk-taking attitudes are found to be reduced with age (63), and
older adults are also less likely to partake in risk-taking behaviour and illegal opioid use while in
treatment. A study of treatment outcomes for opioid use found that 61% of older adults had no
positive urine screens for opioids, compared to 35% in younger adults after initiating treatment
(64).

Our finding that those introduced to opioids through recreational means are more likely to
engage in using other substances such as alcohol, marijuana, and cocaine, is also congruent with
the literature. Studies have found that the nonmedical use of opioids was significantly associated
with the use of other illicit substances (57). Specifically, there is research that suggests that there

are differences in polysubstance use between prescription users and recreational users, and that
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this poly-substance use in recreational opioid users may be associated with risk-taking behaviors.
A study investigating HIV risk-taking behaviour found that men who are recreational, poly-
substance drug users were more likely to engage in risky behaviours such as the sharing of
needles and sex without protection (65). Morely et al. took a closer look at recreational drug
users and found that different mental disorders and behaviour patterns are predictive of the type
and degree of polysubstance use a recreational user engages in (66). Depression and anxiety
disorders were found to be predictive of medication and cannabis use, whereas violent and risky
behaviour suggested the use of illicit or all drugs. In contrast, participants in the non-
polysubstance class were more likely to be female, have a lower desire to use drugs, and were
less likely to have a diagnosis of anxiety or depression, or engage in violent risk-taking
behaviours. Thus, risk-taking behaviour and the presence of mental illness may be predictive of
polysubstance use in recreational drug users, which would explain our finding that recreational
drug users have a higher likelihood of misusing more than one illicit substance. A study reported
that respondents who had experienced at least one major depressive episode in the past year were
more likely to engage in non-medical use of prescription pain relievers (67). Providing support
and resources for comorbid mental health concerns within this population may be an area that
clinicians and policy makers should consider implementing within OUD treatment plans.

With the increased availability of prescription opioids contributing to the opioid epidemic,
countries across the globe have taken initiatives to control access and prescribing patters of
opioids. Some of these initiatives include legislative changes through guideline recommendations
in opioid prescribing for chronic, non-cancer pain, acute pain conditions and prescription

monitoring programs (42,68). Research examining these changes have suggested that there is a
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decrease in opioid prescribing with these measures in place such as using the recommendation of
nonsteroidal anti-inflammatory drugs (NSAIDs) over opioids for acute pain (68—72). These
findings in combination with the ever-changing synthetic opioids drug market would suggest that

is important to continue to tailor recommendations to fit the ever-changing opioid user.

These findings are important as they can help develop tailored MAT programs for patients. It
may be important to consider comorbid medical conditions such as pain that may have led to
being introduced to opioid by prescription or concurrent substance use when creating a treatment
plan. This systematic review has highlighted that those introduced to opioids by prescription
means are less likely to use other substances including opioids. This cohort of individual are
most likely people that did not intend to engage in risk-taking behavior. They ended up
dependent to opioids because of the associated addictive properties. They may benefit from being
treated in different settings and with the use of different approaches to addiction philosophy.
Addiction specialists should consider addressing harm reduction strategies such as hepatitis C
treatment awareness and provision of clean needles to those still engaging is IV drug use while in
treatment. Pain specialists and pharmacists may want to consider including a brief educational
component and treatment plan to mitigate problematic use potential surrounding opioids when
prescribing opioids to a patient is necessary. Additionally, those who were introduced through
recreational means likely have a different set of problems to address than those whose use began
with prescriptions. Perhaps there should be additional support provided for patients that desire to
stop using additional substances alongside illicit opioids. The current lack of data present on

poly-drug use, the associated risks and individual goals is limited and should be expanded on in
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order to develop personalized support for poly-drug users. Some research has predicted that the
increased strictness of prescribing opioids will not have a huge impact on the number of opioid

overdoses and deaths (73). Targeting illicit opioid use in treatment is where focus should also be.

Policy makers may want to provide different treatment settings for OUD patients and, by
identifying patients with high risk behaviour patterns who were introduced to opioids
recreationally, can take advantage of opportunities for interventions to reduce patients’ hazardous
use of other substances. It is also important to address the lack of information on the emergence
of novel opioid substances and their apparent popularity with illicit opioid users as it limits the
level of insight current literature can provide to drug addiction services and clinicians. Due to the
lack of information on current opioid related changes future directions may include updating this
paper to possibly highlight novel data on poly-drug use and opioid derivatives. Furthermore, due
to the extended focus on North American and Australian data present in this paper future studies

could explore ethnic and socioeconomic differences present in method of introduction to opioids.

4.5.2 Strengths and Limitations

This systematic review has some clear strengths, with the most notable being the methodological
strengths. Firstly, this is the first systematic review to our knowledge that compares the method
of introduction to opioids and treatment outcomes in OUD patients while in MAT. We were able
to conduct six different meta-analyses on illicit opioid use, cocaine use, alcohol use, cannabis
use, benzodiazepine use, and injection drug use. We employed rigorous screening methods to

ensure all possible studies were included. Additionally, we presented our findings in a qualitative
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and quantitative method. Despite having a small number of studies included, the heterogeneity of
the meta-analyses was less than 40%.

As with most systematic reviews, ours is not without limitations. The first limitation is that we
were not able to conduct adjusted analyses. Unfortunately, not all the studies adjusted for
confounding variables, which necessitates a more cautious interpretation of the findings. It is also
important to mention that the included studies are before 2018, which may limit the impact of
findings on the current opioid climate. Also, the analysis conducted was focused on North
American or Australian data (the most available data), which minimizes the generalizability of
the findings. We were also unable to conduct any analysis to detect publication bias due to a
paucity of included studies. There is a lack of research on examining treatment outcome
differences by the method of introduction to opioids as well as limited data on novel opioids and
fentanyl derivatives. There is a need to not only to continue to examine this association through
additional primary studies, but to also to investigate whether the type of opioids initially
prescribed has ramifications on the risk of subsequently developing OUD. Additionally, standard
urine screens may not be able to detect novel opioid. However, regardless of being able to detect
novel opioids, our results did find a significant association for illicit opioid use and method of
introduction to opioids. This finding may be a moderate estimation of the association and the

actual association may be greater.

4.6 Conclusion

This review highlights the differences found in illicit opioid use, cocaine use, alcohol use,

injection drug use and cannabis use in found in the cohort of patients that were introduced to
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opioids through a legitimate prescription and those introduced to opioids by recreational means.
These differences are important for health policy makers and can help shape the success of these

patients through further investigation.
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4.7 Tables and Figures

4.7.1 Summary of Findings
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Certainty assessment Ne of patients Effect Certainty Importance
Ne of Study | Ris | Inconsi | Indi | Impr | Other | Presc Hlicit Relative Absolute
studies | design | k | stency | rect | ecisio | consid | riptio opioid 95% 95% CI)
of ness n eratio n introductio CI)
bia ns opioi n
s d
[llicit opioid use
3 observa | not not not | seriou | strong | 339/6 | 309/709 | OR 1.42 87 more per 1210@) CRITICAL
tional | ser | serious | serio s? associa 91 (43.6%) (1.01 to 1,000 LOW
studies | iou us tion (49.1 2.00) (from 2 more to
s %) 171 more)
Marijuana use
3 observa | not not not | seriou | strong | 399/6 | 258/540 | OR1.87 | 153 more per 12100@) IMPORTANT
tional | ser | serious | serio s? associa 51 (47.8%) (1.12 to 1,000 LOW
studies | iou us tion (61.3 3.12) (from 28 more to
s %) 263 more)
Cocaine use
3 observa | not not not | seriou | strong | 175/6 91/540 OR 2.01 121 more per 12100 IMPORTANT
tional | ser | serious | serio s? associa 51 (16.9%) (1.17 to 1,000 LOW
studies | iou us tion (26.9 3.46) (from 23 more to
s %) 244 more)
Any injection drug use
2 observa | not not not | seriou | very 122/1 32/81 OR 4.07 332 more per 111 @) IMPORTANT
tional | ser | serious | serio s? strong 67 (39.5%) (231to 1,000 MODERATE
studies | iou us associa | (73.1 7.15) | (from 206 more to
s tion %) 429 more)
Alcohol Use
2 observa | not not not | seriou | none | 259/6 185/509 | OR 1.34 70 more per 1000 IMPORTANT
tional | ser | serious | serio s? 07 (36.3%) (1.05 to 1,000 VERY LOW
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studies | iou us (42.7 1.71) (from 11 more to
s %) 131 more)
Benzodiazepine Use
2 observa | not not not | seriou | none | 73/55 53/500 OR 1.21 19 more per OO0 IMPORTANT
tional | ser | serious | serio s? 1 (10.6%) (0.79 to 1,000 VERY LOW
studies | iou us (13.2 1.86) (from 20 fewer to
s %) 75 more)
CI: Confidence interval; OR: Odds ratio
Explanations
a. Imprecise as adjusted pooled estimates were not possible to conduct.
4.7.2 Summary of Characteristics
Study Country | Study Design Participants Physicians Outcomes Statistical Results
and type of (sample size in prescription (definition and Analysis
opioid each group, age and how they were
substitution range, sex, recreational measured)
treatment inclusion/exclusion use
criteria, primary Definitions
diagnosis)
Canfield, | United Cross- N =75 (physician Physician Collected self- Fisher exact | First-time licit users were about 5
2010 States sectional prescription: n = prescription: | report data related | test for years older; more likely to have a
31, Illicit opioid: n | participants | to participant between college degree; more likely to have
Type of OST: | =44) who demographics, group health insurance; less likely to have
N/A (patients reported that | socio-economic comparisons | ever used marijuana [27/31 (87%)
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recruited from | Mean age (range): their characteristics, age | of categorical | vs. 44/44 (100%) p=0.026]; less
inpatient 31.5 (18-70) addiction of first opioid use, | variables; likely to have used drugs via an
detoxification began with types of opioids Student t-test | intranasal or intravenous route; less
unit) Sex: 49 male opioids that | preferred, routes for between likely to have past legal problems,
(65%), 26 female were of administration, | group prior arrests, misdemeanor
(35%) prescribed how participants comparisons | convictions, and felony convictions;
for them first began using of continuous | and less likely to report heroin as
Inclusion criteria: (i.e., licit opioids, and how variables their current drug of choice [9/31
met DSM-IV use) their use (29%) vs. 28/44 (64%) p=0.005]
criteria for opiate progressed over
dependence, wished | Recreational | time
to become abstinent | use:
from opioids, at participants
least 18 years old, who traced
able to understand | the onset of
spoken English, their
able to provide addiction to
informed consent, either
had urine diverted
toxicology positive | prescription
for opiates on day medications
of admission or from
“street
Exclusion criteria: drugs” (i.e.,
none (other than illicit drug
patient refusal) use)
Cooper, | Australia | Prospective N =108 (physician | Participants | Collected self- y’ tests, No significant difference between
2018 cohort prescription: n = were report data on independent | iatrogenic dependence vs. non-
41, illicit opioid: n | classified as | participants’ t-tests, and iatrogenic dependence in
Type of OST: | =67) having current physical Mann- unsanctioned opioid use in the past
not reported ‘iatrogenic health, opioid use | Whitney U month [19.5% vs. 25.4%, odds ratio
Mean age: 41 dependence’ | history (including | testsusedto | 0.71, 95% CI (0.28,1.84)]
(range not reported) | if their first | past month examine
opioids of medical and illicit | baseline latrogenic dependence associated
Sex: 52 male concern opioid use as well | differences with a lower prevalence of lifetime
(48%), 56 female were as lifetime use of | between heroin use [40% vs. 67.2%, odds
(52%) prescribed heroin), injection those who ratio 0.31, 95% CI (0.14,0.70)] and
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by a doctor | drug use history initiated injection of any drug [41.5% vs.
Inclusion criteria: for a (including heroin, | opioid use 68.7%, odds ratio 0.32, 95% CI
had entered legitimate non-medicinal / for iatrogenic | (0.14, 0.73)]
treatment for medical non-prescribed and non-
pharmaceutical reason opioids, iatrogenic
opioid dependence, methamphetamine, | reasons
were competent in cocaine, ecstasy,
English cannabis, alcohol,
tobacco, non-
Exclusion criteria: medicinal / non-
not reported prescribed
benzodiazepines,
hallucinogens, and
other), and mental
health
Dreifuss, | United Cross- N =360 (physician | Physician Pain and Opiate Bivariate Having a legitimate prescription as
2013 States sectional prescription: n = prescription: | Analgesic Use analyses the first source of opioids was
199, illicit opioid: n | first History compared associated with successful treatment
Type of OST: | =117) obtained administered at patients who | whereas obtaining opioids from a
sublingual opioids via a | baseline to assess | were drug dealer or another non-medical
buprenorphine | Mean age: 32.5 legitimate opioid use history | successful at | source was
/ naloxone (range not reported) | prescription end of associated with unsuccessful
Substance Use treatment outcome
Sex: 209 male Recreational | Report with those
(58%), 151 female | use: given (corroborated by who were
(42%) their first weekly urine drug | not;
opioids by a | screens) continuous
Inclusion criteria: family administered variables
met DSM-IV member or weekly during assessed with
criteria for current friend, or treatment and independent
opioid dependence; | initially every two weeks t-tests,
were at least 18 bought them | during follow-up dichotomous
years old; from a drug | as primary variables
unsuccessful in dealer measure to with chi-
Phase 1 of POATS determine square tests;
study (returned to “successful multivariate
opioid use) and outcome” in Phase | logistic
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subsequently 2 (abstinence from | regression
enrolled in Phase 2 opioids during models
final week of assessed
Exclusion criteria: treatment and >2 relative
heroin use on > 4 of 3 weeks prior) contribution
days in past month; of baseline
lifetime diagnosis predictors
of opioid when
dependence due to examined in
heroin alone; combination
history of ever with other
injecting heroin; variables
concurrent formal
ongoing substance
abuse treatment
Sanger, | Canada | Prospective N =976 (physician | Physician Maudsley Multivariable | Women were more likely to be
2018 Cohort prescription: n = prescription: | Addiction Profile | logistic initiated to opioids via prescription
469, illicit opioid: n | initial (MAP) regression (OR =1.385,95% CI 1.027-1.866,
Type of OST: | =507) exposure to | administered to used to P=.033)
methadone opioids measure health examine
maintenance Mean age: 40.8 in through a and social relationship Those initiated via prescription
treatment physician medical functioning, between were more likely to have post-
prescription group, | prescription | including specific | socio- secondary education, older age of
36.9 in illicit opioid details of self- demographic | onset of opioid use, less likely to
group (ranges not Recreational | reported drug use | factors, have hepatitis C, and less likely to
reported) use: initial (e.g. number of health have used cannabis
exposure to | times drug was functioning,
Sex: 535 male opioids used within past and illicit Chronic pain significantly
(54.8%), 441 through 30 days, typical drug use in associated with initiation to opioids
female (45.2%) other means | dose, route of relation to through prescription (OR = 2.720,
including at | administration) source of 95% CI 1.998-3.722, P <.0001)

Inclusion criteria:

home,

initial opioid

over 18 years of family [llicit opioid use use Men initiated by prescription were
age; met DSM-IV member, measured by less likely to have liver disease and
criteria for opioid street, regular urine drug less likely to use cannabis, while
dependence school, or screens at baseline women initiated by prescription had
(modified in DSM- | friend and 6-month a higher methadone dose
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5 to opioid use
disorder); on
methadone
maintenance
treatment; able to
provide informed,
written consent,
undergo urine drug
screens, and
provide information
on source of
initiation to opioids

Exclusion criteria:
receiving an
alternate opioid
substitution
therapy; currently
taking prescription
opioids; currently
on suboxone;
unable to provide a
urine sample

follow-up

Tsui,
2010

United
States

Cross-
sectional

Type of OST:
buprenorphine

N =140 (physician
prescription: n =
40, illicit opioid: n
=100)

Mean age: 38
(range not reported)

Sex: 106 male
(76%), 34 female
(24%)

Inclusion criteria:
age 18-65; DSM-

Participants’
responses to
the question:
“Who
introduced
you to
opiates?”
(possible
responses
included
physician,
sexual
partner,
friend,

Collected self-
report data on
current (last 30
days) and past use
of prescription
opioids and heroin
(including route of
administration)
using Addiction
Severity Index
(AS])

Collected self-
report data on

Descriptive
analyses
comparing
individuals
who reported
physician
introduction
to opioids to
those who
did not report
physician
introduction;
examined
differences in

No significant differences in
gender, age, race, marital status,
employment, or insurance status
among individuals who did and did
not report being introduced to
opioids by a physician

Participants introduced by
physician were more likely to be
currently using prescription opioids
only, less likely to have injected
drugs (38% vs. 76%, p<0.01), half
as likely to currently inject drugs
(28% vs. 57%, p<0.01), and
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IV diagnosis of
opioid dependence;
Hamilton
Depression Revised
Scale (MHDRS)
score > 14; absence
of significant
suicidal ideation;
willingness and
ability to complete
3-month treatment
with
buprenorphine; no
history of severe
mental illness
(bipolar disorder,
schizophrenia,
schizoaffective, or
paranoid disorder);
no currently
prescribed
medications for
depression
(participants not
specifically
excluded if taking
tricyclic anti-
depressant only for
pain); ability to
complete the study
assessment in
English

Exclusion criteria:

NR

family
member,
stranger, and
no one)

regular use of
alcohol, marijuana
and cocaine by
asking, “Prior to
starting opiates,
did you ever have
daily or regular
use of (drug)?”

demographic,
clinical, and
substance
use-related
variables
between
participants
using Student
t-tests and
Pearson chi-
square tests

significantly less likely to report
prior use of marijuana (53% vs.
72%, p=0.03) and cocaine (23% vs.
45%, p=0.01)

Regular use of alcohol prior to
starting opioids was equally
reported among those who were and
were not introduced by a physician
to opioids
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4.7.3 PRISMA flow diagram

Figure 1. Prisma Flow Diagram
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4.7.4 Figure 2. Risk of bias summary: review authors' judgements about each risk of bias
item for each included study.

Canfield 2010

Cooper 2018

Dreifuss 2012

Sanger 2018

. . . . ‘ Objective assessment of the outcome of interest

@O O O @ outcomeMeasurement

@ O O @ @ rorropriate Source Population

@ O O O @ sufficient Power/Sample Size

@ @~ | @ @ Adiustior Confounders or Other Variables
@ O O O @ rorropriaeStatistical Analyses

® ® ~|®| ~ |ncomplete Outcome Data

Tsui 2010

105



PhD. Thesis- N. Sanger; McMaster University — Medical Science

4.7.5 Forest Plot for Illicit Opioid Use

Illicit opioids

Prescription opioids

Odds Ratio (Non-event)

Odds Ratio (Non-event)

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cooper 2018 17 &7 g8 41 11.2% 0.71[0.28, 1.84)
Dreifuss 20132 72 117 30 1399 32.4% 0.52 [0.232, 0.82] . —
Sanger 2018 250 507 211 469 56.4% 0.84 [0.65, 1.08] ——
Total (95% CI) 691 709 100.0% 0.70 [0.50, 0.99] —~l—
Total events 339 2098
P 2 _ . i2 = = = S 12 = t t t t
Heterogeneity. Tau® = 0.04; Chic = 2.28, df = 2 (P = 0.19); I = 39% o5 o7 i 15 3

Test for overall effect: 2 = 2.01 (P = 0.04)

4.7.6 Forest Plot for Any Injection Drug Use

Favours [prescription] Favours [illicit]

Illicit opioids  Prescription opioids Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cooper 2018 46 67 17 41 48.7% 0.32 [0.14, 0.73] ——
Tsui 2010 76 100 15 40 51.3% 0.19[0.09, 0.42] ———
Total (95% CI) 167 81 100.0% 0.25 [0.14, 0.43] et
Total events 122 32
Heterogeneity. Tau? = 0.00; Chi® = 0.86, df = 1 (P = 0.35); I = 0% I + + ; . }
_ 01 02 0.5 1 p) 3 10
Test for overall effect: Z = 4.88 (P < 0.00001) Favours [prescription] Favours [illicit]
4.7.7 Forest Plot for Cannabis Use
Illicit opioids  Prescription opioids Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 44 44 27 31 2.9% 0.07 [0.00, 1.33] +
Sanger 2018 283 507 210 469 67.9% 0.64 [0.50, 0.83] = &
Tsui 2010 72 100 21 40 29.2% 0.43 [0.20, 0.92] —_——
Total (95% CI) 651 540 100.0% 0.54 [0.32, 0.89] -
Total events 399 258
Heterogeneity. Tau? = 0.08; Chi® = 2.07, df = 2 (P = 0.22); I = 35% :005 042 t 20!

Test for overall effect: Z = 2.39 (P = 0.02)
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4.7.8 Forest Plot for Alcohol Use

Illicit opioids  Prescription opioids Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Sanger 2018 225 507 171 469 90.0% 0.72 [0.56, 0.93]
Tsui 2010 34 100 14 40  10.0% 1.05 [0.48, 2.26]
Total (95% CI) 607 509 100.0% 0.75 [0.59, 0.95] -
Total events 259 185

P 2 _ - Chi? = - - SR = t : t t

Heterogeneity. Tau? = 0.00; Chi 0.81,df =1{P =037)1 0% o5 o 1 s 3

Test for overall effect: Z = 2.35 (P = 0.02) Favours [prescription] Favours [illicit)

4.7.9 Forest Plot for Cocaine Use

Illicit opioids  Prescription opioids Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 41 44 24 31 12.0% 0.25 [0.06, 1.06] +
Sanger 2018 89 507 58 469  60.4% 0.66 [0.46, 0.95] ——
Tsui 2010 45 100 9 40  27.6% 0.35 [0.15, 0.82] . E—
Total (95% CI) 651 540 100.0% 0.50 [0.29, 0.85] el
Total events 175 91
Heterogeneity. Tau? = 0.09; Chi? = 3.14, df = 2 (P = 0.21); I* = 36% 0=2 0=S r i é
Test for overall effect: Z = 2.53 (P = 0.01) Favours [prescription] Favours [illicit)

4.7.10 Forest Plot for Benzodiazepine Use

Illicit opioids  Prescription opioids Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 32 44 19 31 18.9% 0.59[0.22, 1.58]
Sanger 2018 41 507 34 469  81.1% 0.89 [0.55, 1.43] ——

Total (95% CI) 551 500 100.0% 0.82 [0.54, 1.26]
Total events 73 53

Heterogeneity: Tau? = 0.00; Chi = 0.53, df = 1 (P = 0.47); I = 0% 0:5 0:7 T 1:5 3
Test for overall effect: Z = 0.89 (P = 0.37) Favours [prescription] Favours [illicit]
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4.7.11 Risk of bias graph: review authors' judgements about each risk of bias item

presented as percentages across all included studies.
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5.1 Abstract

Background: Prescription opioid misuse in Canada has become a serious public health concern
and has contributed to Canada’s opioid crisis. There are thousands of Canadians that are
currently receiving treatment for opioid use disorder, which is a chronic relapsing disorder with
enormous impact on individuals and society.

Objectives: The aim of this study was to compare the clinical and demographic differences
between cohort of patients that were introduced to opioids through a prescription and those

introduced through non-medical purposes.

Study Design: This was an observational, prospective cohort study.

Setting: The study took place in 19 Canadian Addiction Treatment Centres across Ontario.

Methods: We included a total of 976 participants that were diagnosed with Opioid Use Disorder
and currently receiving methadone maintenance treatment. We excluded participants that were
on any other type of prescription opioid or were missing their 6-month follow up urine screens.
We measured the participants initial source of introduction to opioids along with other variables
using the Maudsley Addiction Profile. We also measured illicit opioid use using urine screens at

baseline and at 6-months follow-up.

Results: Almost half the sample(n=469) were initiated to opioids via prescription. Females

were more likely to be initiated to opioids via a prescription (OR = 1.385, 95% CI 1.027, 1.866,

p = 0.033). Initiated via prescription were also more likely to have a post-secondary education,
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have an older age of onset of opioid use, less likely to have hepatitis C and use cannabis.
Chronic pain was significantly associated with initiation to opioids through prescription (OR =
2.720, 95% CI 1.998, 3.722, p < 0.0001). Analyses by sex revealed that males initiated by
prescription were less likely to have liver disease and less likely to use cannabis while females

initiated by prescription had a higher methadone dose.

Limitations: This project was limited by its study design being observational in nature, no
causal relationships can be inferred. Also, the data could not determine to what degree the

prescribed opioids played in developing opioid use disorder.

Conclusions: Our results have revealed that almost half of this MMT population has been
introduced to opioids through a prescription. Given that the increasing prescribing rates of
opioids has an impact on this at-risk population, alternative treatments for pain should be

considered to help decrease this opioid epidemic in Canada.

Keywords: opioid use disorder, chronic pain relief, methadone maintenance treatment,

prescriptions, male, female
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5.2 Introduction

In 2015, a report conducted by the United Nations Office of Drugs and Crime reported that
approximately 32 to 36 million people worldwide abuse opioids (1). Opioids are the leading
cause of drug-linked death worldwide and are an even bigger concern for North America (2,3).
Recent research has shown that this surge in illicit use is associated with the availability of
opioids through medical prescriptions (4). Opioid use disorder (OUD) is a chronic, relapsing
disorder that is categorized by serious psychological, social, and physical adversities (5).
Negative consequences that may result from OUD include increased risk of infection and death,
poly-substance use, psychiatric comorbidity, as well as criminal activity (5-7). OUD also creates
an economic toll on the healthcare system, specifically due to the high costs linked to managing
the disorder (8). In 2015, it was estimated that treatment for OUD in methadone clinics in

Ontario alone cost $156 million (8,9).

Ontario has experienced an unprecedented increase in the number of patients undergoing
methadone maintenance treatment (MMT) for OUD in the last 10 years, with over 50,000
individuals reported to be in MMT programs in 2016(6,8). While MMT may be successful in
treating OUD in some patients (10—12), treatment outcomes are highly variable, with several
patients exhibiting poor health and social functioning, and continuing use of illicit substances
(7). The majority of the research conducted in the MMT population has been focused on heroin
and street users and fails to compare them to cohort of patients that were initiated to opioids via
prescription. Differentiating between patients with prescription influenced OUD and non-
medically influenced OUD is important for establishing a socio-demographic profile and unique
risk factors for treatment failure in this population. Few studies have looked at the MMT

population and dichotomized the study population by source of initiation to opioids. With recent
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research also finding that there is now an increase in females misusing opioids with 52% of
women and 38% of men seeking treatment having first been exposed to opioids through a

prescription (13), an investigation into sex differences is also warranted.

The objective of this study was to investigate clinical and socio-demographic differences of
patients with OUD who were introduced to opioids via prescription compared to those who
obtained opioids by other means (i.e. family, friends, street). We also aimed to examine sex

differences between the two groups, which to our knowledge has not been done before.

5.3 Participants and Study Design

The data for this study was obtained from a larger project called the Genetics of Opioid
Addiction (GENOA) study program, which is an ongoing multicentre cohort in collaboration
with the Populations Genomics Program at McMaster University and Canadian Addiction
Treatment Centres (CATC)(14). Participants were recruited from nineteen different CATC
clinics across Ontario through May 2013 and November 2016. This project was approved by the
Hamilton Integrated Research Ethics Board (HIREB; Study ID 11-056).

To be eligible for GENOA, patients had to meet the following inclusion criteria: be over 18
years of age, meet the criteria for opioid dependence using the DSM-IV criteria (modified in
DSM-5 to opioid use disorder), on methadone maintenance treatment, were able to provide
informed, written consent, and urine drug screens. In addition, for this study participants also
had to provided information on source of initiation to opioids. Subjects that were receiving an
alternate opioid substitution therapy, currently taking prescription opioids, currently on

suboxone® or unable to provide a urine sample were excluded from this study (Fig 5.7.1).
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Eligible participants provided informed consent and conducted a structured face-to-face
interview at baseline, during which they were asked to provide basic demographic information
and were asked questions on health and social functioning. Specifically, the data collected
consisted of information on socio-demographics, family background, psychiatric background,
and details on drug use. Details of illicit opioid use were collected through regular urine drug

screens. Details of illicit opioid use collected at baseline and followed up at 6-months.

5.3.1 Measures

All study participants were asked about the initial source of through which they were introduced
to opioids (i.e. physician prescription, family, street) and this information was recorded on case
report forms. For this study, this variable was dichotomized into prescribed opioids (initial
exposure to opioids through a medical prescription) and illicit opioids (initial exposure to
opioids was through other means including at home, family member, street, school or friend).
Demographic information including age of onset of opioid use, methadone dose, treatment
duration, education and employment status were also collected.

The Maudsley Addiction Profile (MAP) was administered to measure health and social
functioning (15). Within the MAP, specific details of self-reported drug use were collected that
looked at the number of times the drug was used within the past 30 days, typical dose and the
route(s) of administration. The illicit drugs included heroin, cocaine, illicit methadone,
benzodiazepines, amphetamines and cannabis. The same information about alcohol use was also
collected. The MAP also collected medical history, which asked if the patient has been
diagnosed with the following physical health conditions: HIV, hepatitis, chronic pain, liver

disease, diabetes and epilepsy.

120



Illicit opioid use was measured by regular urine drug screens and reported as the percentage of
positive opioid screens (positive opioid screens divided by total urine screens). Illicit opioid use

was measured at baseline and at 6-months follow-up.

5.3.2 Statistical Analysis

To summarize the demographic data of the study population, descriptive statistics were used.
The continuous variables are demonstrated as means and standard deviations, while
dichotomous variables are depicted as percentages.

The primary analysis studied the relationship between socio-demographic factors, health
functioning and illicit drug use in relation to source of initial opioid use conducted using a
multivariable logistic regression. Covariates included age, sex, methadone dose and treatment
duration. The variables of ethnicity, marital status, education, and drug use (heroin, cocaine,
illicit methadone, alcohol, benzodiazepines and amphetamines) were transformed into
dichotomous variables. Ethnicity was categorized as Caucasian and other. Education was
categorized as high school or less and post-secondary education (trade
school/college/university/postgraduate). Marital Status was grouped into currently with a partner
(currently married/common-law) or no current partner (never
married/separated/divorced/widowed). Drug use was categorized as any drug use within the past
30 days or no drug use. A secondary analysis which looked at sex differences was conducted
using the same model, variables and covariates.

The data analysis was conducted using IBM SPSS Version 23(16). The results reported a 95%
confidence interval, adjusted odds ratio and the alpha level of significance was set to a= 0.05 for

the primary analysis. For the secondary analysis looking at sex differences within men and
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women, an alpha of a=0.025 was set. Collinearity was considered by looking at the variance
inflation factor (VIF) and none of the variables had a VIF of 10 or greater. This study adheres to
the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)(17).
Sample size was calculated by using the logistic regression rule of having at least 10 events per
predictor variable (18). This rule was satisfied, as we included 976 participants in the primary
regression with 23 predictors. In the secondary analysis, we included 441 females and 535 males

with 22 predictors each.

5.4 Results

A total of 1390 participants were potentially eligible for this study. A total of 82
participants were excluded, as they were on suboxone®, and 57 participants were excluded, as
they were taking additional prescribed opioids. Additionally, 21 participants were excluded for
missing data on initial opioid exposure and 254 participants were missing data on their 6
months’ urine screens. A final number of 976 participants were included in the analysis (Fig.
5.7.1).

Demographics

Our sample included a comparable number of prescription initiated to opioids (n = 469)
to illicit opioids (n = 507). Approximately half of all prescribed opioid participants were females
(51.0%), which was considerably higher in comparison to the illicit opioids group (39.8%). The
prescribed opioids group’s average age of onset of opioid was 27.4 (SD=8.87), which was
greater than the illicit opioids group mean age of 23.1 (SD=8.04). The average daily methadone
dose for prescribed opioid-users was 78.2 mg (SD = 41.8), which was marginally greater than

the average dose of 74.1 mg (SD = 46.0) for the illicit opioids group. The prescribed opioids
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group also had approximately twice as many participants experiencing chronic pain (51.8%) in
comparison to the illicit opioids group (25.6%). We had a total of 0.9% of participants with HIV
in the prescription initiated and 0.2% in the illicit means group. With these numbers being very
small, we had to remove from the primary and secondary analyses. A complete summary of
demographic and clinical characteristics comparing prescribed opioid-users and illicit opioid-

users are reported in Table 5.7.2.

5.4.1 Primary Analysis

The results of the multivariable logistic regression for the association between source of
opioid initiation and other socio-demographic and health functioning variables are provided in
Table 5.7.2. There was a significant association between being female and being initiated to
opioids via prescription, after adjusting for current age, methadone dose, and treatment duration
(OR =1.385, 95% CI 1.027,1.866,p = 0.033). Education was found to be significantly associated
with being initially prescribed opioids, suggesting that participants in the prescribed group were
more likely to have a post-secondary education in comparison to the illicit opioids group (OR =
1.71, 95% CI 1.23, 2.38, p = 0.002). Participants that were initiated to opioids via prescription
were almost 3 times as likely to have been diagnosed with chronic pain (OR =2.72, 95% CI
1.97, 3.75, p <0.001). Age of onset of opioid use was significantly higher in those introduced to
opioids through a prescription (OR = 1.05, 95% CI 1.03, 1.08, p < 0.001). Participants that had
been introduced to opioids through medical means were less like to have prevalent hepatitis (OR
=0.64, 95% CI1 0.44, 0.94, p = 0.022), and were less likely to have used cannabis in the 30 days

prior to enrolling in the study.(OR = 0.66, 95% CI 0.49, 0.90, p = 0.008).
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5.4.2 Secondary Analysis

Our secondary analyses by sex looked at the relationship between source of opioid and a
variety of variables (Tables 5.7.4 & 5.7.5). Similar to the primary analyses, chronic pain,
education, and age of onset of opioid use had an association with initiation to opioids via
prescription for both males and females. Males had an association between illicit opioid use and
liver disease (OR = 0.32, 95% CI =2.03, 4.81, p = 0.017). There was no significant association

for continued illicit opioid use at 6-months for either males or females.

5.5 Interpretation

This prospective cohort study compared individuals in MMT that were initiated to
opioids via medical prescription versus introduced through illicit means of opioids on social-
demographic characteristics, health functioning and continued illicit substance use. Almost half
of the sample was introduced through a medical prescription (n=469) and were more likely to,
have an older age of onset of opioid use, have a post-secondary education, be female and were
less likely to use cannabis. We also found that the prescription-initiated group was less likely to
have hepatitis C and more likely to have chronic pain. When we explored these differences by
sex, we found that the male prescription group had a lower prevalence of liver disease and
cannabis use. Females initiated through a prescription were less likely to have hepatitis and more
likely to have a higher methadone dose.

Our findings highlight important distinguishing characteristics for the prescription-
initiated group, consistent with the literature. The literature has suggested that increased
physician-prescribing of opioids, there has been a rise in older age patients misusing opioids

(19-21). Opioids are most commonly prescribed for chronic, non-cancer pain conditions (19,21)
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typically prevalent among older adults, such as low back pain, arthritis and fibromyalgia (22,23).
Some studies have suggested up to 60% of chronic pain patients are at a high risk for
prescription misuse (24). The prescription-initiated group was more likely to have a post-
secondary education. There may be many factors influencing this but a significant one may be
that the recreationally initiated group was younger at age of onset of opioid use and that the
early start to recreational drug use may have influenced further education. Research has found
that youth that begin to use heroin at a young age have significantly higher high school drop-out
rates in comparison to the prescription-using group (25). Additionally, females are more
susceptible to chronic pain for a variety of factors, including greater amounts of estrogen in
comparison to males. Estrogen has been shown to increase pain sensitivity and the risk of
developing inflammation-related diseases (23,26,27). Recent research shows that females are
more likely to be prescribed painkillers such as Percocet®, OxyContin, and Vicodin with higher
dosages in emergency settings (28). We found that females initiated by prescription were likely
to have a higher methadone dose which has been shown to help with chronic pain as methadone
is a synthetic opioid (29). There is stereotyping towards men which assumes that males are
more likely to misuse substances (30) yet this may not hold true in the OUD population. There
seems to be a selection bias with females who are older, more educated and have chronic pain
that are likely to be prescribed an opioid yet have a likelihood of being diagnosed with OUD.
We found that those initiated to opioids through a prescription were less likely to have
hepatitis C and less likely to use cannabis (31,32). In our analysis by sex, we also found that
males initiated to opioids through a prescription were less likely to have liver disease. Injection
drug use increases the likelihood of contracting hepatitis through the sharing of needles which

significantly has a significant impact on the liver and as can using multiple substances (33-35).
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Males introduced to opioids through a legitimate prescription were also less likely to use
cannabis. Though we cannot infer any causal relationship from our results due to the cross-
sectional nature of the study, this finding suggests that those who began opioid use through illicit
means may require additional care to manage ongoing use of cannabis. Previous research has
shown that it is important to manage cannabis use, as it is associated with ongoing opioid use

during MMT among a subset of the population (36).

5.6 Limitations

This study is limited by the observational design, such that we cannot make any causal
inferences about the association between the source of opioid use and health functioning. We
also could not determine the extent of prescription opioids in developing opioid use disorder
from our collected data. However, the concept of identifying the initial source of introduction to
opioids is novel and to our knowledge no other study looking at a large MMT population has
examined this. The information collected on illicit drug use was mainly reliant on self-report,
thus susceptible to social desirability bias. In attempt to reduce this bias, all research assistants
were trained to build rapport with the study participants and administer the questionnaire in a

standardized manner.

5.6.1 Conclusion

Few studies have compared functioning and treatment outcomes for MMT patients that were

exposed to opioids by medical prescription versus recreational use. Our study shows important
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differences exist between these groups of patients, including significantly greater comorbid
chronic pain in the prescription opioid group, which has implications in developing specific
treatment plans for these groups of patients. Given that approximately half of the MMT sample
was initiated to opioids by a physician prescription, it is important to note the differences
between this group of patients and those who obtained opioids by other means. Differences in
education level, comorbid medical issues and concurrent substance use may be important to
consider when developing treatment programs as well as specific goals of care for MMT
patients. Many recent investigations, including our study, have shown the heterogeneity among
the MMT patient population indicating a need for personalized care for these patients. The
source of initial opioid use may be useful in clinical practice to promote discussion about
specific concerns, such as hepatitis C treatment, concurrent substance use and chronic pain, and

recommend appropriate harm reduction strategies to patients.
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5.7 Tables and Figures

5.7.1 Flow diagram for eligibility and inclusion of participants

Participants assessed
for eligibility (n=1390)

Total participants
included in this study
(n=976)

A 4

Participants on
suboxone®, or other
prescription opioids

(n=139)

Participants with
missing data source of
opioid initiation(n=21)

Participants with
missing data on 6-
month illicit opioid

screens (n=254)
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5.7.2 Demographic characteristics of study sample

Total number of patients 469 507
Age (SD) 40.8(10.4) 36.9(11.2)
Sex, % female 51.0 39.8
Currently employed, n (%) 158 (33.7) 183 (36.1)
Never married (%) 177 (37.7) 270 (53.3)
Currently married/Common-law (%) 150 (32.0) 156 (30.8)
Separated/Divorced/Widowed(%) 142 (30.2) 81 (16)
Caucasian (%) 418 (89.1) 438 (86.4)
Native North American (%) 28 (6.0) 34 (6.7)
Other (%) 23 (4.9) 35 (6.6)
None/Elementary School (%) 96 (20.5) 115 (22.7)
High school (%) 208 (44.3) 278 (54.8)
Trade school (%) 21 (4.5) 11(2.2)
College/university (%) 140 (29.9) 98 (19.3)
Postgraduate (% 204 204
Age of onset of opioid use in years (SD) 27.4(8.87) 23.1(8.04)
Methadone treatment duration in months (SD) | 51.3(49.2) 48.1(48.7)
Methadone dose in mg/day (SD) 78.2(41.8) 74.1(46.0)
Baseline Illicit Opioid Use, % positive screens | 17.0 18.8

| Medical history,%
HIV 0.9 0.2
Hepatitis 21.7 28.8
Diabetes 6.2 4.9
Liver disease 4.1 6.1
Chronic pain 51.8 25.6
Epilepsy 2.1 2.0
Other* 52.9 40.2

| Self-reported drug use at least once in past 30 days, % |
Heroin 5.8 12.8
Ilicit methadone 1.3 1.2
[llicit benzodiazepine 7.3 8.0
Cocaine 12.4 17.5
Cannabis 44.7 55.8
Amphetamine 3.0 3.1
Alcohol 36.4 44 .4
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*The “other” category consisted of any other responses including the most common being hypertension, acid
reflux, asthma, cancer, celiac disease, Crohn’s disease, migraines, colitis, degenerative disc disease,

hyperthyroidism, hypothyroidism, gout, heart murmur and ulcers.

5.7.3 Multivariable logistic regression analysis on factors associated with source of

opioid initiation (N =976)

OR  95% CI P-VALUE

Age 1.008 0.988-1.027 0.443
Sex 1.385 1.027-1.866 0.033*
Currently Working 0.847 0.612-1.172 0.316
Methadone Dose (mg/day) 1.000 0.997-1.004 0.802
Treatment Duration 1.000 0.996-1.003 0.842
Currently Married/Common-law 1.108 0.746-1.389  0.909
Ethnicity 0.810 0.522-1.255 0.345
Education 1.765 1.278-2.437 0.001*
Age of opioid use onset 1.049 1.028-1.072 <0.001*
Epilepsy 1.252 0.471-3.326  0.653
Hepatitis 0.616 0.424-0.893 0.011*
Liver Disease 0.480 0.232-0.994 0.048
Chronic Pain 2.720 1.998-3.722 <0.001*
Diabetes 0.872 0.455-1.672  0.680
Other 1.213  0.902-1.632 0.201
Heroin 0.605 0.343-1.066 0.082
Illicit Methadone 1.251 0.483-3.242  0.605
Alcohol 0.838 0.622-1.128 0.244
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Cannabis
Benzodiazepine
Amphetamine

Cocaine

Ilicit Opioid Use at 6 months (% positive screens)

0.671

1.106

1.112

0.865

1.112

0.501-0.900

0.671-1.821

0.553-2.236

0.587-1.295

0.510-2.427

0.008*
0.694
0.766

0.481

0.789

Heroin, Illicit Methadone, Alcohol, Cannabis, Benzodiazepines, Amphetamine, Cocaine
interpreted as a categorical variable consisting of two levels: no days drug used and used

drug at least once in 30 days.
Ethnicity Interpreted as a categorical variable: Caucasian and Other

Marital Status interpreted as a categorical variable: Currently with a partner and currently

not with a partner
*Significant at p < 0.05

OR odds ratio, CI confidence interval

5.7.4 Multivariable logistic regression analysis on factors associated with source of

opioid initiation in females (n=441)

Females
OR 95% CI P-VALUE
Age 1.015 0.984-1.047 0.357
Currently Working 0.901 0.536-1.514 0.694
Age of opioid use onset 1.065 1.029-1.102  <0.0001
Methadone Dose (mg/day) 1.006 1.001-1.012  0.031
Treatment Duration 0.998 0.993-1.003 0.417
Epilepsy 1.545 0.408-5.855 0.533
Hepatitis 0.551 0.308-0.986  0.045
Liver Disease 1.149 0.346-3.817 0.821
Chronic Pain 2.267 1.381-3.719  0.001
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Diabetes 0.477 0.184-1.236  0.128
Other 1.259 0.794-1.995 0.328
Ethnicity 0.959 0.508-1.809  0.897
Marital Status 1.035 0.641-1.673  0.888
Education 1.683 1.044-2.712  0.033
Alcohol 0.810 0.504-1.301 0.383
Heroin 0.401 0.135-1.187  0.099
Ilicit Methadone 1.216 0.267-5.536  0.801
Benzodiazepine 1.271 0.561-2.879 0.565
Cocaine 0.677 0.364-1.259 0.218
Amphetamine 1.614 0.432-6.030 0.477
Cannabis 0.677 0.430-1.064 0.091
[llicit Opioid Use at 6 months (% positive 0.375 0.099-1.416 0.148
screens)

Heroin, Illicit Methadone Alcohol, Cannabis, Benzodiazepines, Amphetamine, Cocaine
interpreted as a categorical variable consisting of two levels: no days drug used and used
drug at least once in 30 days.

Ethnicity Interpreted as a categorical variable: Caucasian and Other

Marital Status interpreted as a categorical variable: Currently with a partner and currently
not with a partner

*Significant at p < 0.025

OR odds ratio, CI confidence interval

5.7.5 Multivariable logistic regression analysis on factors associated with source of
opioid initiation in males (n =535)

Males

OR 95% CI1 P-VALUE
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Age

Currently Working

Age of opioid use onset
Methadone Dose (mg/day)

Treatment Duration

Epilepsy
Hepatitis

Liver Disease
Chronic Pain
Diabetes

Other

Ethnicity
Marital Status
Education
Alcohol

Heroin

[licit Methadone
Benzodiazepine
Cocaine

Amphetamine

Cannabis

[llicit Opioid Use at 6 months (% positive screens)

1.003
0.751

1.045
0.997
1.002
0.934

0.721

0.278

3.146

1.251

1.196

0.596

1.024

1.941

0.875

0.732

1.097

1.012

0.999

0.817
0.646

2.292

0.977-1.030
0.505-1.208

1.016-1.074
0.992-1.002
0.997-1.006
0.208-4.318

0.431-1.206

0.104-0.742

2.062-4.798

0.500-3.130

0.798-1.796

0.310-1.144

0.667-1.571

1.221-3.085

0.586-1.305

0.359-1.494

0.280-4.298

0.521-1.965

0.569-1.754

0.344-1.943
0.428-0.974

0.825-6.370

0.829
0.267

0.002
0.197
0.463
0.930

0.212

0.011

<0.0001

0.633

0.386

0.120

0.915

<0.0001

0.512

0.392

0.894

0.973

0.998

0.648
0.037

0.112

Heroin, Illicit Methadone Alcohol, Cannabis, Benzodiazepines, Amphetamine, Cocaine
interpreted as a categorical variable consisting of two levels: no days drug used and used

drug at least once in 30 days.
Ethnicity Interpreted as a categorical variable: Caucasian and Other
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Marital Status interpreted as a categorical variable: Currently with a partner and currently
not with a partner

*Significant at p < 0.025

OR odds ratio, CI confidence interval
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6.1 Abstract

Opioid use has reached an epidemic proportion in Canada and the USA that is mostly
attributed to excess availability of prescribed opioids for pain. This excess in opioid use
led to an increase in the prevalence of opioid use disorder (OUD) that require treatment.
The most common treatment recommendations include medication assisted treatment
(MAT) combined with psychosocial interventions. Clinical trials investigating the
effectiveness of MAT, however, have a limited focus on effectiveness measures that
overlook patient important outcomes. Despite MAT, patients with OUD continue to
suffer negative consequences of opioid use. There is a lack of inclusion of patients’ goals
and personalized medicine in clinical trials and guidelines thus missing an opportunity to
improve prognosis of OUD by considering precision medicine in addiction trials. Patients
with OUD receiving MAT (n= 2031, mean age 39.1 years (SD 10.7), 44% female) were
interviewed to identify patients’ goals for MAT. The results show the most frequently
reported patient important outcomes were to stop treatment (39%) and avoid all drugs
(25%). These results are inconsistent with treatment recommendations and trials’
outcome measures. We discuss theses inconsistencies and make recommendations to
incorporate these outcomes to achieve patient-centered and personalized treatment

strategies.

Key words: opioid, outcomes, clinical trials, patient important
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6.2 Introduction

Substance use disorder is a chronic and complex behaviour with multifaceted
health and social consequences. Prescription opioid misuse has reached a public health
crisis in the USA and Canada, with its reach spreading to other societies at a global
level' . The root and progression of the opioid crisis in North America has been covered
in all types of media as the opioid crisis has touched the lives of many; and its detrimental
effects are seen daily in the form of increased mortality and healthcare utilization. In a
recent outlook on the rationale for the opioid over-prescription patterns that started in the
1980s and have continued since, managing pain was the catalyst for the wide distribution
of opioids, based on weak evidence contained in a letter to the editor published in the
New England Journal of Medicine*°. Nonetheless the rate of opioid prescribing and use
continues to rise leading to an increased incidence of opioid use disorder (OUD). A report
conducted by Substance Abuse and Mental Health Services Administration (SAMHSA)
found that over 2.1 million people in the United States are suffering from an OUD related
to prescription opioids®.

OUD is a chronic, relapsing disorder that effects all aspects of an individual’s
life, ranging from physical, social and psychological aspects’. A central feature of OUD
are the withdrawal symptoms that are experienced when opioids are abruptly stopped, or
the dose is reduced. Examples of these symptoms are sweating, agitation, shakes and
muscle pains’. Research has also suggested that the severity of withdrawal symptoms
experienced may be associated with why patients who are receiving treatment for OUD

relapse®.
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There are various treatment options available for OUD patients which are usually
a combination of psychological and pharmacological interventions. The pharmacological
intervention includes Medication Assisted Treatment (MAT) which can include opioid
agonists, partial agonists and antagonists®!?, One of the most common types of MAT is
methadone maintenance treatment (MMT). Methadone is a synthetic opioid that can have
long-lasting effects for up to 24 hours’ and helps to alleviate withdrawal symptoms
usually without the euphoric effects associated with opioids’. While studies have shown
that MMT is effective, there is still great variability in treatment response!!!? and
inconsistent outcome measures to assess the effectiveness of methadone!?.

As OUD can affect people in multiple ways including physical and mental health,
social impact, economic burden, quality of life and life expectancy, it is therefore difficult
to identify which of these aspects clinical trialists, healthcare services and providers
should focus on when developing treatment programs. There are many challenges to
consider when deciding on selecting an outcome measure for a chronic disorder with
multifaceted impact such as OUD. There is also a need to consider what patients wanted
as a successful and desirable treatment outcome for them to ensure better prognosis and
personalized medicine approach. More specifically, the challenges that need to be
addressed include how a personalized medicine approach impacts MAT clinical trials and
guidelines recommendations. Important questions to consider in regard to this challenge
include: what is an outcome of treatment success, and who selects the desired outcome?
How should treatment programs be evaluated? What is the best use of limited healthcare

and social services resources in managing OUD? How do personal characteristics affect
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treatment outcomes? And finally, how might addressing these challenges may support
precision medicine practice in addiction clinical trials?

Guidelines for the management of OUD make recommendations for treatment
based on findings from clinical trials, experts’ opinions and literature review. Guidelines
strongly recommend the use of MAT to reduce opioid use and/or retain patients in
treatment!'4. These strong recommendations and the selected outcomes do not consider
patient important goals or different socio-demographic profiles of patients. Thus, these
guidelines present a notion that the same treatment is recommended for every patient.
Although these recommendations and treatment outcomes are important and reduce harm
for many patients with OUD, there remains an important aspect of patients’ relevant
treatment goals, such as the focus on personalized treatment, that is not being considered
in current evidence-based practice.

The overwhelming variation in the selection of MAT outcomes in trials, as well
as the lack of inclusion of patient important outcomes in current guidelines, demand
further research to establish a set of treatment outcomes that considers patients’ goals and
preferences. This will allow future trials to measure the effectiveness of MAT and tailor
treatment recommendations based on personalized profiles to improve OUD prognosis

and move towards precision medicine in MAT clinical trials.

6.2.1 Objectives

The objectives of this study were to:
1. Identify treatment goals of patients with OUD receiving MAT

2. Investigate if there are differences in patient reported treatment goals by age, sex,
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gender, ethnicity, employment, treatment duration and type of treatment received

Our ultimate purpose of the study is to provide suggestions for the inclusion of patients’
goals (patient important outcomes) in clinical trials to promote the use of precision

medicine in managing OUD.

6.3 Methods

This is a mixed methods study using qualitative and quantitative data collection and

analyses.

6.3.1 Eligibility Criteria

Participants were eligible for this study if they were 16 years of age or older, if they
fulfilled the DSM-5 criteria for OUD, were receiving MAT for OUD at the time of

recruitment and provided written informed consent.

6.3.2 Data Collection

Data were part of a large research program, investigating factors associated with OUD.
The current study is a primary study that was planned a priori within a large program of
OUD related research. Participants were recruited from and interviewed at community-
based addiction treatment centres in Canada. Participants were interviewed face-to-face
by research personnel and data related to MAT treatment and urine drug screens were
obtained for 3 months. Data collection for this study occurred between May 2018 and

August 2019. Data collected included socio-demographic details, current and past
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substance use, and psychological and physical health symptoms using structured
questionnaires. Demographic information included age, gender (social construct), sex
(biological construct), ethnicity, marital status, employment, education and MAT. Urine
drug screen results for the past 3 months were collected at the time of study enrollment.
Study participants were also asked an open-ended question: “What are your goals of
treatment?”. Answers related to this question were written by research personnel at the
time of the interview in a free text format without any restriction to the text length or

content.

6.3.3 Quantitative Statistical Methods

The participants’ demographic information was summarized using descriptive summary
measures expressed as mean (standard deviation) or median (minimum-maximum) for

continuous variables and number (percent) for categorical variables.

Patient important outcomes were defined based on the participants’ goals and were
compared based on 6 variables: age, sex, gender, ethnicity, employment, and type of
current MAT. Age was trichotomized into three age groups, as defined by Statistics
Canada'>. The groups were defined as “youth” from 16-24 years old, “adults” from 25-64
years old, and “senior” 65+. Sex was coded as male, female, and intersex. Gender was
coded as cisgender male, cisgender female, and other. Other consisted of transgender
male, transgender female, two-spirit, non-binary, genderfluid, genderqueer, and agender

as reported by participants in response to the question “what gender do you most identify
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with?”. Ethnicity was self-reported by participants and was coded as European, East
Asian (Chinese, Japanese, Malaysian, Korea, Papua New Guinea, Thailand, Philippines,
Indonesia, Vietnam, Cambodia, Laos, Myanmar/Burma, Bhutan, Singapore), Persian and
Arab, African, South Asian (Indian, Sri Lanka, Pakistan, Nepal, Bangladesh), Indigenous
(Native North American, Native South or Latin American, Australian Aborgine), and
other/mixed. Employment was coded as currently working, or not working. Type of

treatment was defined as methadone, buprenorphine/naloxone (suboxone), or other.

6.3.4 Qualitative Data Analyses Methods

QSR International’s Nvivo 12 Qualitative Data analysis software, was used to perform a
deep level analysis on the participants’ treatment goal response data'é. The data

management and analyses plans are described in steps 1-3.

Step 1: Cleaning and Importing the Data

In order to conduct the qualitative analysis, the data were cleaned using Microsoft Excel
to minimize typographical errors present in the free-text responses to the question asking
participants about their treatment goals. The data were imported onto Nvivo, and the text
pertaining to participant goals was imported as an open-ended question, while attribute

assigning data such as age and sex were imported as close-ended questions. Close-ended

questions are not codable questions in Nvivo and were not analyzed using this software.

Step 2: Word Frequency Query and Text Search Queries
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The free-text data were run through a word frequency query to logically arrange the
information and determine the most common four-letter words. The words that occurred
most frequently were considered to be representative of the participants’ perspectives, as
it is assumed that important and significant words are used more often!”- The word count
query helped identify the initial patterns in the data, and there is evidence that this
function improves analytic accuracy when compared to manual qualitative word
frequency analyses!”. In order to avoid decontextualization of the free-text answers, the
minimum number of letters permissible in the word frequency query was four. Any word
with a frequency weighting of greater than 0.5% was coded as a node. A node is a
collection of references found in the free-text data that corresponds to a particular theme
or word!'®. Words with a word frequency percentage above 0.5% that were related to a
similar theme were grouped in the same node. Words with word frequency percentages
above 0.20% were scanned and included in existing nodes with which they shared

similarities.

The text search query allows words and their stemmed variants to be identified as
references found in the free-text data responses. Text search queries were conducted for
words identified in the word frequency queries to identify the related stemmed words.
Results from the text search query were then coded into the appropriate nodes. Patterns
and coding strategies emerged as a result of grouping similar words into nodes. These

nodes were then labelled as themes.

Step 3: Matrix Coding Queries
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Matrix coding queries help compare participant responses across and between different
demographic categories'®. Before comparing demographic categories, this query was run
between coded references (text that had already been coded at a node) and participant
responses, to identify any responses which had not been coded at a node. If a participant
had a free-text response but was missing a corresponding coded reference at any of the
different nodes, the free-text response was reviewed, and a reference was added to the
appropriate node. This process brought forth new words and themes that were eventually
combined with existing nodes. Any new words that were identified were also put through
a text search query to ensure all the stemmed words were identified and coded into a
node. The process of conducting a matrix query to identify any missing references and
new/stemmed words, was completed iteratively until all participant responses had a coded

reference(s).

Another matrix coding query was run between different demographic categories and the
nodes to identify the attributes associated with each node. The demographic categories
included were age, sex, gender, employment, ethnicity, and type of treatment. The output
of a matrix coding query is a chart that displays the number of references coded at each

node and the corresponding demographic attributes for each participant.

6.3.5 Quantitative Data Analyses Methods

Univariate exploratory analyses were conducted to identify statistical differences among
the groups in their desired treatment outcomes. The themes used in these analyses were

derived from the completed Nvivo analysis of the free text goals. A chi-squared x2
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analysis was completed for each Nvivo identified treatment outcome (stop MAT, avoid
illicit drugs, live a “normal” life, pain management, prevent OUD symptoms, taper off
MAT, no changes in treatment) with age, sex, gender, ethnicity, employment, type of
treatment and source of first exposure to opioids (licit vs. illicit). Alpha of 0.05 was used
to establish significance. All analyses had a degree of freedom of one and created a 2x2
output. The associated phi value (o) was reported for these analyses. Age had a degree of

freedom of 2. For these analyses the Cramer’s V value was reported.

6.4 Results

6.4.1 The Study Participants’ Characteristics

A total of 2032 participants were recruited for this study. One participant had treatment
goal data missing, which resulted in a sample of 2031 participants (1135 males, 896
females and 1 intersex) whose treatment goals were qualitatively analyzed. The mean age
was 39.1 years, 71.3% were of European ethnicity and 66.2% were not currently working.
Demographic details are presented in Table 6.8.1. Most participants had at least one
positive urine drug screen for illicit opioid while they are on MAT (68.2%), and 44.1%
was first exposed to opioids through licit means (they were prescribed opioids for medical

reasons).

6.4.2 Objective 1: Qualitative Patient Important Outcome Data Results

Seven major themes were identified using Nvivo analysis in order of frequency:

149



PhD. Thesis- N. Sanger; McMaster University — Medical Science

1. Stop MAT (includes stop methadone or buprenorphine/naloxone treatment
completely, or to not be dependent on MAT)

2. Avoid illicit drugs (includes wanting to get clean, stay clean, abstinence, or sobriety
from a variety of drugs not just opioids)

3. Live a “normal” life (includes wanting a stable life, normal life, education, job or
work, good mental health, or wanting to support their family or stay alive)

4. Pain management (includes chronic pain, or pain management)

5. Prevent OUD symptoms (includes withdrawal and craving)

6. Taper off MAT (includes wanting to taper off, wean off, or reduce dose)

7. No changes in treatment (includes keep everything as is, stabilize the dose, or nothing
to add)

Participants were free to provide multiple desired treatment outcomes and therefore the

total number of responses exceeds the number of participants. Participants who had goals

corresponding to both the stop MAT treatment and taper off MAT treatment themes, were

grouped under the stop MAT treatment theme and removed from the taper off MAT

treatment theme. These themes were separated as one implies getting off the program

entirely (stop MAT), while the other theme implies, they may stay on the program but at a

lower dose. This resulted in the total number of responses to decrease from 3310 to 3020.

Figure 6.8.2 shows the percentage of the seven different outcomes. The most desired goal

was to stop MAT (39% of responses), followed by avoiding illicit drugs (25%) whereas

the lowest percentage was for the goal to have no changes in treatment (4% of responses).
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6.4.3 Objective 2: Patient Important Outcomes by Pre-Defined Groups Results

Patient responses were analyzed in comparison with age, sex, gender, ethnicity,
employment, and treatment duration and type. Results are shown below.
Age

There was a total of 203 youth responses, 2780 adult responses, 37 seniors’ responses
(Figure 6.8.3). The most common goal for all three age groups was to stop treatment
(youth 39.9%, adults 38.6%, seniors 32.4%). The least common goal for the youth group
was pain management (1.5%).

Sex

The most common goal for both female and male participants was to stop treatment
(females 39.6%, males 37.8%) (Figure 6.8.4). To live a normal life was the one response
for intersex (intersex 100%).

Gender

There were a total of 1351 cisgender female responses, 1646 cisgender male responses,
and 23 other responses. The most common goal for both cisgender female and cisgender
male participants was to stop treatment (cisgender females 39.7%, cisgender males
37.7%). The most frequent goal identified by participants grouped under the “other”
category was to stop treatment (39.1%).

Ethnicity

The majority of participants were European (n=2154) followed by “other” (n=437) and
Indigenous n=367. The most common goal for all ethnicities was to stop treatment.

Employment
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The highest reported outcome by both unemployed and employed participants was to stop
treatment (unemployed 36.6%, employed 42.7%). (Figure 6.8.5). The greatest difference
in response by employment was seen in the pain management theme (unemployed 9.47%,
employed 4.78%).

Type of Treatment

There were a total of 2399 responses corresponding to the methadone treatment, and 616
responses relating to the buprenorphine/naloxone treatment and 4 responses for other
forms of treatment (Figure 6.8.6). The most common goal for both methadone and
buprenorphine/naloxone treatment were to stop treatment (methadone 38.2%,
buprenorphine/naloxone 40.1%).

Length of treatment

The most common goal in all lengths of treatment was to stop treatment (1 year or less
34.2%, 1-5 years 40.5 %, 5-10 years 42.6 %, 10-15 years 36.0%, 15+ years 41.4%).

First exposure to opioids: legitimately prescribed (licit) versus recreational exposure
(illicit)

The most common goal in participants regardless of the source of first exposure to
opioids was to stop treatment (licit 37.9%, illicit 39.1%). Participants who were first
exposed to opioids through licit means had more responses listing pain management as
their goal compared to those who were first exposed to opioids through illicit means (licit

12.4%, illicit 4.3%).
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6.4.4 Correlation analyses results

Univariate exploratory analyses to identify statistical differences among the groups in
their important outcomes showed that all groups were wanted to stop MAT and avoid
illicit drugs as the most chosen treatment goals while some differences among groups
were also observed. Specifically, the following associations were found to be significant:
pain management and age (p = <0.001), stop MAT and sex (p = 0.047), stop MAT and
ethnicity (p = 0.001), taper off MAT and ethnicity (p = 0.007), pain management and
employment (p = <0.001), stop MAT and employment (p = 0.013), taper off MAT and
employment (p = 0.008), live a “normal” life and type of treatment (p = 0.030), pain
management and type of treatment (p = 0.005), pain management and source of first
exposure to opioids (p =<0.001), and live a “normal” life and source of first exposure to

opioids (p = 0.021).

6.5 Discussion

In this large study of 2031 patients with OUD, we identified that 39% of patients
wanted to stop MAT and 25% wanted to stop all drugs not just opioids. Yet the current
MAT programs are focused on treatment retention and stopping or reducing illicit opioid
use. This suggests that 64% of this cohort are not meeting treatment goals for the
traditional MAT programs. This may be an important consideration when assessing
MAT effectiveness measures as well as considering individual patient preferences based

on sociodemographic factors and personalized medicine.
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Patients of all ages wanted to stop MAT and avoid illicit drugs. While older adults
had pain management as their second most frequent goal, except for pain management as
a treatment goal for older patients, the majority of patients regardless of their
sociodemographic variables wanted stop or taper off MAT.

Current OUD management guidelines recommend the use of MAT to manage
OUD however these guidelines do not include patients related goals and do not specify
the length of time that MAT should be considered for'®. In this study, patients’ most
frequently reported goal of OUD treatment is stopping MAT (39%). Yet in the absence of
recommendations based on evidence from clinical trials on the duration of MAT and the
desire of patients to stop MAT, the treatment adherence and the prognosis of OUD are
unlikely to be favourable.

The guidelines also strongly recommended “against a treatment strategy involving
withdrawal management alone without plans for transition to long-term evidence-based
addiction treatment (e.g., opioid agonist treatment such as buprenorphine/naloxone
(OAT))", since this approach has been associated with nearly universal relapse and,
subsequently, elevated risk of unsafe drug use and/or overdose in comparison to no
treatment provision”, while patient important goals identified in our study stated that only
8% of responses were related to OUD symptoms management. Most participants in this
study had at least one positive urine drug screen for opioid while they are on MAT
(68.2%) during the past three months despite being on MAT for an average of 4.5 years.
The risk of relapse and overdose are real challenges in OUD, but many trials use short

term and narrow focus outcome measures such as urine drug screens to determine
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treatment effectiveness. If efficacy of MAT is based on opioid negative urine drug
screens, then MAT is ineffective in 68% of patients in this study. The use of urine drugs
screen to measure the effectiveness of MAT in these trials fails to capture important
outcomes associated with the chronicity of OUD, which limits the scope of patients’
treatment.

A frequently mentioned treatment goal (25%) was to avoid all illicit drugs, and
not just opioids. We previously reported that comorbid substance use in this population is
common, with 42% having a comorbid substance use disorder?. Despite this high co-
substance use and patients’ goals of stopping all drugs clinical trials of MAT for OUD
exclude patients with co-substance use '“. This exclusion is leaving a significant
proportion of patients with OUD with unmet needs and unmeasured treatment outcomes.

Another factor we explored that may influence patient’s treatment goals is the
type of MAT prescribed. In this study we reported patients’ treatment goals by the type of
MAT they are receiving. There is a stigma associated with methadone maintenance
treatment?! and therefore the patients’ desire to be off treatment may be explained by the
stigma attached to methadone, however the results of this study showed that patients on
other MAT also wanted to be off treatment. Therefore, stigma alone may not explain why
the most frequent patients’ important outcome is to stop treatment.

The results also suggest that patients who were first exposed to opioids through
licit vs. illicit means may have different desires to achieve out of MAT. We found that
those who were exposed to opioid through licit means were significantly more likely to

have pain management as a goal. This may be because it is likely that their first exposure
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to opioid was for pain management as opioids are commonly prescribed for pain. In
addition MAT including methadone, are used for pain management and therefore it is
expected that patients with chronic pain conditions may wish to continue using MAT to
relieve pain. Additionally, those that were introduced to opioids through illicit means
were likely to list “live a normal life” as a goal. Previous research that has looked into the
sources of introduction to opioids has found that there are differences in substance use
and demographic characteristics in those introduced by prescription versus other
means***, This suggests that participants who were introduced to opioids through illicit
means may have substance use disorder vulnerability factors such as novelty seeking and
risk taking behavior compared to people with pain who were prescribed opioids and
would be more likely to have treatment goals pertaining to stability/living a normal life3.

Although the reasons for why patients wanted to be off MAT cannot be explained
in this study, a treatment plan that includes patient important goals and evidence-based
informed precision medicine is needed to improve treatment outcomes in OUD. While it
may seem challenging to have a consensus on what constitutes a good treatment outcome
between patients and treatment programs, previous studies showed that it is possible to
have such an agreement??. Despite such a possibility, there is a lack of important and
patient identified sets of outcomes in clinical research and practice?*. No previous work
on patients’ important outcomes in OUD to inform clinical trials has been completed,
despite the ongoing opioid crisis.

Comparing treatment plans and goals varies greatly between clinical care settings,

patients’ expectations and services delivered?*. For example, the duration of treatment
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may have an impact on patient’s engagement in services with patients perceiving these
services more helpful than short term treatment®. Furthermore, patients’ suggestions on
their treatment goals often differ from their clinicians’ opinions. A study found that
patients with addiction saw physical health as their goal more often than their clinicians®.
Thus, patient and clinician communication about the goals and expectations of treatment
may be beneficial to translate patients’ opinion and choice of what is a relevant outcome
for them into the course of treatment. Communication may also help patients’ positive
opinions on long-term goals become a part of their service plan, potentially leading to
achievable goals. This concept was summarized by stating that limiting discrepancies
between patients’ and clinicians’ goals of addiction service might lead to convergence,
which is likely necessary for positive treatment goals and better service for patients with
addiction?®.

Discrepancies are often related to the concept that existing treatments and clinical
trials in OUD have used convenience outcomes that are objectively measurable such as
urine drug screen, without consideration for patients’ important outcomes,
sociodemographic differences, and patients’ goals or group differences. Additionally,
guidelines also indicate that there is little consistent evidence to evaluate the effectiveness
of OUD treatment?’. Reviews evaluating OUD treatment effectiveness have found great
variability in the selected goals between studies?®3°, leading to difficulty in establishing a
real treatment effect. Each study measures a different set of goals that define success in
arbitrary or accessible terms, limiting comparison between such studies. This is an

important limitation in addiction research that must be overcome in order to have a
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consensus on what works for OUD management and how to assign a treatment goal.

6.6 Limitations

Despite being the largest study to date and including unrestricted responses from
patients receiving active treatment, there are certain study limitations that should be
considered. The participants in the study may not represent all patients with OUD as there
is an expected self-selection bias in voluntary participation in research compared to those
who do not participate. The study findings may not be generalizable to the entire
Canadian population as our study sample has been recruited from community clinics in
the province of Ontario. It is important to note that our mean age and sex distribution
resembles data collected by Public Health Ontario in 2018 where the patients’ age groups
and sex distribution were similar to the study participants 3.

Other limitations to consider are other variables that may play a role in
determining the patients’ goals that are not measured in this study such as personality
type. Previous research suggests that there may be a relationship between specific traits
and chronic substance use®2. There is also the possibility that patients who no longer
attend treatment programs and achieved sustainable recovery may have different outlook
on treatment goals compared to patients with an active phase of the disorder. Despite
these limitations, the responses provided by 2031 patients in active treatment are
important findings that at least will apply to a similar population in the active phase of the

disorder.

6.7 Conclusions
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In this mixed-methods study we analyzed the answers to an open-ended question to let the
participants express their opinions without any constraints on the type, length or direction
of the answer, for what they wanted out of treatment for OUD. We identified patients’
important outcomes for OUD that may inform future trials to include patient-centred
outcome when investigating MAT for OUD. Opioid use has not seen adequate control
despite many measures in place and therefore identifying effective ways to manage OUD
remains both urgent and timely. Treatment guidelines and programs rely on well
conducted clinical trials, when including patients important outcomes, the results of
which may lead to a paradigm shift in what treatments outcomes should be considered,
what medications are truly effective, for what goal, to what patient these results apply and
how treatment programs will be evaluated when it comes to resource allocations and
policy making. Thus, we need a shift in how these treatments are tested for effectiveness
to incorporate patient important outcomes and provide precision medicine approach to

managing the OUD epidemic.
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6.8 Tables and Figures

6.8.1 Demographic Characteristics

n=2031
Age in years (SD) 39.1(10.7)
Sex, % female 44.0
Ethnicity, % European 71.3
Currently Employed, % 33.8
Marital Status
Never married, % 50.4
Currently married/Common-law, % 28.9
Separated/Divorced/Widowed, % 20.7
Level of Education
None/Elementary School, % 28.3
High school, % 43.1
Trade school, % 25
College/university, % 25.7
Postgraduate, % 0.4
Details of Opioid Use
Age of opioid use onset in years (SD) 24.8 (9.25)
Treatment duration in months (SD) 54.5(63.1)
Methadone Dose in mg/day (SD) 70.4 (41.3)
buprenorphine/naloxone Dose in mg/day (SD) | 12.0 (6.73)
Participants with at least one positive opioid 68.2

urine screen in past 3 months, %
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PATIENT IMPORTANT OUTCOME RESPONSES

Taper off Prevent OUD
Treatment Symptoms
7%

8% No Change
4%

"Normal" Life
9%

Pain
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Stop Treatment
39%

Avoid Illicit
Drugs
25%

6.8.2 The percentage of responses per patient important outcome group

Perecent of Responses

Age Differences in Patient Important Outcomes
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6.8.3 Desired treatment outcomes by age group
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Sex Differences in Patient Important Outcomes
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6.8.4 Sex differences in patient important outcomes

Employment Differences in Patient Important Outcomes
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Employment Status

M No Change

M "Normal” Life

M Pain Management

M Avoid Illicit Drugs
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6.8.5 Patient important outcomes by employment status
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Differences in Type of Treatment in Patient Important
Outcomes

Percentage of Responses
(%)
(5]
o

Methadone Buprenorphine/ Naloxone Other

Type of Treatment

M No Change

M "Normal"” Life

M Pain Management

M Avoid Illicit Drugs
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6.8.6 Differences in type of treatment seen in patient important outcomes
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7.1 Abstract

Introduction: Methadone and buprenorphine-naloxone are two of the most common
medication assisted treatments (MAT) available for opioid use disorder (OUD). Unlike
methadone, buprenorphine-naloxone has several properties that make it a safer option that
is less likely to be abused. It is important to investigate if there are differences in
treatment outcomes, including opioid, cannabis, cocaine, crack cocaine, benzodiazepine,

amphetamine and alcohol use between these two groups.

Methods: Data was obtained from a large, observational study examining
pharmacogenetics of MAT. Information regarding demographic information, treatment
details, and substance use was collected at baseline. We conducted a multivariable
logistic regression comparing the methadone and buprenorphine-naloxone groups. We

also explored these differences by sex.

Results: We included a total of 2273 participants of which 1794 were receiving
methadone and 479 were on buprenorphine-naloxone. We found that those receiving
buprenorphine-naloxone were less likely to have used illicit opioids (OR=0.408, 95% CI
0.324,0.514, p=<0.001) and amphetamines (OR=0.653, 95% CI 0.462,0.923, p=0.016) in
comparison to methadone patients. We also found that those on buprenorphine-naloxone
where more likely to have consumed alcohol that those receiving methadone treatment
(OR=1.401 95% CI 1.122,1.750, p=0.003). Among males, those on buprenorphine-

naloxone were less likely to have used amphetamines in comparison to those on
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methadone (OR=0.421, 95% CI 0.258, 0.684, p=<0.001). In females, the buprenorphine-
naloxone group where more likely to have used alcohol than those in the methadone

group (OR=1.611, 95% CI 1.162,2.234, p=0.004).

Interpretation: This study identified significant differences between patients receiving
methadone and buprenorphine-naloxone treatment for OUD. These differences are
important to take into consideration when recommending what MAT may be suitable for

someone with OUD.

Keywords: methadone, buprenorphine-naloxone, opioid use disorder, medication assisted

treatment

7.2 INTRODUCTION
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7.2.1 Background

Opioids are a class of drugs that can be found in both prescription drugs such as
oxycodone and hydromorphone often prescribed for pain relief, and recreational drugs
such as heroin. Despite the distinction present between prescribed and recreational
opioids, all opioids deliver a euphoric feeling that can increase the risk of developing
abuse and dependence'. Opioid misuse is a significant health concern that is associated
with significant morbidity and mortality. A report released by the Centre of Disease
Control and Prevention stated that approximately 128 people overdose on opioids daily in
the United States. Approximately 2.1 million people have opioid use disorder (OUD) due
to prescription opioids alone?.

Evidently, OUD is a complex disorder that results in symptoms such as cravings
and withdrawal from opioids, which has led to the development of Medication Assisted
Treatment (MAT). The ability of methadone (an opioid agonist) to relieve withdrawal and
craving symptoms led to the introduction of methadone treatment in 1964 and has made it
one of the most widely used MATs for OUD in North America®. Past research has
suggested that while methadone may be effective in treatment retention and reduction in
illicit opioid use, there is treatment variability in health, social functioning and comorbid
substance use>”. In recent years, a newer MAT is gaining in popularity to be used as first
line treatment for OUD!, It is a partial opioid agonist consisting of buprenorphine-

naloxone (buprenorphine). Buprenorphine has similar effects when compared to
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methadone, but it is also associated with added withdrawal benefits such as less sedation
and respiratory depression!!~13.

Research exploring the differences between buprenorphine and methadone have
found some support for buprenorphine to be a suitable recovery drug. More specifically,
these studies have found buprenorphine to be significantly associated with greater clarity
of thinking and a greater reduction in heroin use, when compared to methadone!#-16.
Other studies have explored differences between buprenorphine and methadone to find
that buprenorphine and methadone have specific benefits for different patient groups.
Methadone has been seen to have higher treatment retention rates than buprenorphine and
is recommended for patients with higher risk of treatment dropout!'”:!8 and opioid misuse
during treatment, both behaviors that are often seen in heroin users and opioid injectors®.
In comparison, buprenorphine has a lower risk of overdose and is recommended for
socially stable opioid users!'”-’.

Despite identified differences in methadone versus buprenorphine treatment for
opioid users, there is also evidence suggesting that these differential effects may have
been affected by patient selection bias?!. Some studies have also found no interactions
between the type of OUD treatment and opioid use or treatment attrition!®-22-23,
Additionally, many of the studies that have looked at differences in methadone versus
buprenorphine have been completed in non-Canadian populations or have not had large
Canadian sample sizes. Considering the limitations and the inconclusive conclusions of

the studies looking at differences in these treatment options, it is important to further

examine differences in Canadian opioids users receiving either methadone or
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buprenorphine as treatment. The importance of identifying differences present in the
types of OUD treatment is also highlighted by the recent rise in popularity of
buprenorphine as a treatment for OUD in Canada and the simultaneous shift in the profile
of Canadian opioid users, both of which indicate a need for current, up-to-date research.
Furthermore, studies have found differences in withdrawal effects, treatment attrition, risk
of overdose, and cognitive abilities when examining methadone versus
buprenorphine!®-?223,

Many of these differences may have varying levels of importance to opioid users
depending on their treatment goals and user profiles. Thus, not only is it important to
examine differences in opioid users receiving methadone or buprenorphine as treatment,
it is important to explore how treatment outcomes differ for OUD patients receiving both
methadone and buprenorphine in order to develop and improve current treatment

recommendations®*. Therefore, the aim of this study is to assess the association between

the type of medication assisted treatment and treatment outcomes in patients with OUD.

7.2.2 Objectives

Specifically, we aim to:
1. Explore the association between type of MAT (methadone or buprenorphine) and
differences in illicit opioid, cannabis, cocaine, crack cocaine, benzodiazepine,
amphetamine and alcohol use;

2. Examine sex differences in type of MAT received and treatment outcomes.
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7.3 METHODS

This study adheres to the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE)®.

7.3.1 Study Design

Cross-sectional data were obtained from the Pharmacogenetics of Opioid Substitution
Treatment (POST) study, a collaboration between researchers at McMaster University

and the Canadian Addiction Treatment Centres.

7.3.2 Participants, Study Setting and Measures

Participants were recruited from 30 outpatient MAT clinics throughout Ontario. In
order to be enrolled in POST, participants had to be 16 years of age or older, diagnosed
with OUD and receiving MAT. They also had to provide written, informed consent.
Enrolled participants received a face-to-face baseline interview with trained research
personnel and provided information related to demographics,

Study participants were asked about their current MAT information which
included: what treatment were they on (i.e. methadone, buprenorphine), dosage, how long
have they been on it and have they tried any other treatment before this and if they
receive Ontario disability support program (ODSP). Participants were also administered
the Maudsley Addiction Profile (MAP), which is a self-reported questionnaire that

obtains information related to physical, mental and social functioning, risk-taking
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behavior and substance use within the past 30 days?¢. The MAP asks about the following
substances: cannabis, alcohol, heroin, illicit(non-prescribed) methadone, cannabis,
cocaine, crack cocaine, benzodiazepines and amphetamines. Information on illicit opioid
use was collected from the results of the urine drug screens conducted by the CATC

clinics.

7.3.3 Statistical Analysis

We reported all demographic characteristics using descriptive statistics.
Continuous variables are summarized as means with standard deviations (SD), while
categorical or dichotomous characteristics are summarized with frequencies and
percentages.

The main analysis examining the relationship between the type of MAT received
(methadone or buprenorphine/naloxone) and various substance use treatment outcomes
was conducted through a multivariable logistic regression. We controlled for age, sex and
treatment duration (in months) as they are known covariates in this population. We also
controlled for ODSP status because up until 2016, buprenorphine was not covered under
Ontario’s drug benefit program.

Substance use for cannabis, cocaine, crack cocaine, alcohol, illicit methadone,
heroin, benzodiazepines and amphetamines were dichotomized using the MAP where it
was any use of the substance in the past 30 days or no substance use in the past 30 days.
Illicit opioid use was dichotomized using the urine drug screens with any positive

opioids’ screens or no positive opioid screens. Heroin was not included in the regressions
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as it would have been accounted for in the positive opioid urine screens. Illicit methadone
and benzodiazepines were not included in the regressions as these variables were
underpowered. We also conducted a subgroup analysis by sex using the same
multivariable logistic regression model.

Additionally, we did a sensitivity analysis by running the main model with participants
that had started treatment before August 2016 and those that had started treatment August
2016 onwards. The reason we performed this analysis is because it is in July 2016 we see
case series about micro-dosing for buprenorphine (Bernese method) appear?’-8. With the
introduction of the micro-dosing protocol, it was learned on how to start people on
buprenorphine without patients having to be abstinent from opioids and without putting
them into precipitated withdrawal. We explored if there were differences in these
findings.

The data analysis was conducted using IBM SPSS Statistics Version 25%. The
findings reported adjusted odds rations, 95% confidence interval with the significance for
the main analysis set to an alpha of a=0.05 and a=0.025 for the subgroup analysis. We
used the variance inflation factor (VIF) to examine multicollinearity and all variables

have a VIF of less than two, indicating no collinearity amongst them.

7.4 RESULTS
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The POST study recruited a total of 2392 patients that were potentially eligible for
this study of which 36 were duplicates and 84 were prescribed opioids aside from their

MAT. We included a total number of 2273 of participants in the analysis (Figure 7.7.1).

7.4.1 Demographics

In our study sample, we had a total of 1794 participants that were receiving
methadone and 479 participants receiving buprenorphine. The percentage of females was
similar in both methadone (44.1%), and buprenorphine (45.7%) groups. Those that were
receiving buprenorphine had more people report being employed (40.5%) in comparison
to those receiving methadone (31.8%). The participants in the buprenorphine group had
an average age of 25.3 years (SD= 9.6) which was marginally higher than the average of
24.27 years (SD=9.2) of those in the methadone group. Those in the methadone group
reported treatment duration 59.9 months (SD=64.1) in comparison to the buprenorphine
group 26.0 months (SD=34.2). The buprenorphine group reporter a lower mean %
positive opioid urine screens at 11.0% compared to the methadone group at 17.0%.
Heroin use within the past 30 days was higher in methadone (15.6%) than the
buprenorphine group (9.4%). Illicit methadone use was not very prevalent in methadone
or buprenorphine at 2.0% and 0.4%, respectively. Benzodiazepine use in the past 30 days
was 8.1% methadone and 6.7% in buprenorphine. A complete summary of demographic
and characteristics of the methadone and buprenorphine groups are described in Table

7.7.2.
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7.4.2 Primary Analysis

The findings of the main analysis examining the association between type of MAT
received and treatment outcomes are reported in Table 7.7.3. It was found that those that
were on buprenorphine were significantly less likely to have a positive opioid urine
screen (OR=0.408, 95% CI1 0.324,0.514, p=<0.001) in comparison to those on methadone.
The results also showed that the buprenorphine group was less likely to report using
amphetamines in the past 30 days compared to the methadone group (OR=0.653, 95% CI
0.462,0.923, p=0.016). Those receiving buprenorphine were significantly more likely to
report using alcohol in the past month than those receiving methadone (OR= 1.401 95%
CI 1.122,1.750, p=0.003). Additionally, those on buprenorphine had a significantly
shorter duration in treatment than methadone (OR=0.980, 9 5% CI 0.977, 0.984,
p=<0.001). There were no associations found in cannabis, cocaine or crack cocaine use in

the past 30 days along with no significant differences in age or sex.

7.4.3 Secondary Analysis

Our planned subgroup analyses by sex investigated the relationship between type
of MAT and treatment outcomes. The results are reported in Table 7.7.4. We found that
amongst both males and female, those receiving buprenorphine were significantly less
likely to have a positive opioid urine screen and had shorter treatment duration. In males,
we found that those receiving buprenorphine were less likely to have reported using
amphetamines in the past 30 days when compared to methadone (OR=0.421, 95% CI

0.258, 0.684, p=<0.001).In females we found that the buprenorphine was more likely to
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have reported using alcohol in the past month than the methadone group (OR=1.611, 95%
CI 1.162,2.234, p=0.004). There were no significant associations found in age, cannabis
use, cocaine use, or crack cocaine use within males or females.

In our sensitivity analyses, those that were enrolled in treatment prior to micro-
dosing introduction (before August 2016) and those that were enrolled in treatment post
micro-dosing showed similar significant differences for illicit opioid use, treatment
duration and alcohol use. However, pre-micro-dosing, we found that those in the
buprenorphine group were significantly more likely to be female, of an older age and not
receiving ODSP. These findings were not replicated post micro-dosing. In the post micro-
dosing participants, we found that those receiving buprenorphine were less likely to have

used amphetamines. Additional details can be found in Table 7.7.5.

7.5 DISCUSSION

In this large cross-sectional study, we investigated treatment outcome differences
between OUD patients receiving methadone or buprenorphine. We found that there were
significant differences between the two groups for treatment duration, opioid,
amphetamine and alcohol use. We also found that there were no significant differences
for age, sex, ODSP status, opioid overdose, cocaine, crack cocaine, or cannabis use for
participants receiving methadone or buprenorphine. When we explored these differences

by sex, we found that in females, there were significant differences in alcohol use
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between buprenorphine and methadone groups whereas in males, there were differences
in amphetamine use between the two groups.

In Canada, buprenorphine has recently become the first-line treatment whereas
has methadone shifted to second-line treatment recommendation in the management of
OUD?. While buprenorphine is the recommended first-line treatment, we see that this is
not reflected in our sample with approximately 80% being on methadone. This may be
due to a variety of reasons including that in Ontario specifically, buprenorphine was not
covered under the drug benefit plan and patients had to pay for the medication themselves
if they wanted to start or switch over to it, whereas methadone was covered. In our
secondary analysis, we can see that those that were on buprenorphine prior micro-dosing
were less likely to be receiving ODSP, but this difference disappears once micro-dosing
was introduced. This timeframe (August 2016) was approximately during the same time
that ODSP started covering buprenorphine in the drug benefit plan.

Additionally, some research does suggest that patients may prefer buprenorphine
over methadone in cases of not wanting the associated stigma associated with methadone
clinics and in cases where they perceive methadone to have addictive properties that
hinder the goal of not misusing opioids®'. Another study examining patient preference for
MAT found that those that preferred methadone over buprenorphine believed that they
were overusing opioids and had a fear of going into withdrawal®? suggesting that patients
who continue to use opioids while receiving MAT may prefer methadone. While
methadone may still be able to provide euphoric effects, buprenorphine has higher

affinity of mu-opioid receptors and therefore is able to replace other opioids from mu-
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receptors when ingested!!*?, which puts patients in precipitated withdrawal and protects
against overdose.

Our results showed that those on buprenorphine were less likely to have used
illicit opioids than those receiving methadone. This finding was replicated both pre- and
post-micro-dosing. This may be because many OUD patients who currently receive
buprenorphine had to be abstinent from all opioids before they started it, as before micro-
dosing, if they were not abstinent, patients would experience withdrawal'”. Additionally,
patients generally seem to be ignorant of the strictly one-way withdrawal relationship
between opioids and buprenorphine, where the use of opioids followed by ingestion of
buprenorphine will lead to withdrawal. Patients are unaware that if they are already on
buprenorphine and decide to use other opioids, they will not go into withdrawal. Thus,
fear of precipitated withdrawal may discourage from opioid use. Additionally, it is of
concern that those that are on methadone were more likely to have a positive opioid
screen as there is a risk of QT prolongation, which is not present for buprenorphine3#3°,
This become a greater safety concern when combined with additional substances such as
use of amphetamines, which we found in our results.

We also found that those receiving methadone had a significantly longer duration
in treatment in comparison to those on buprenorphine. A Cochrane review examining
differences between buprenorphine and methadone-maintained individuals found similar
results, where buprenorphine had lower treatment retention compared to methadone?,
There is evidence presented from randomized control trials that echo these findings,

stating that treatment retention is lower in individuals randomized to buprenorphine3?27-38,
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possibly due to the more recent, unfamiliar uptake of it as a first-line treatment for OUD.
However, these studies have polarizing findings on opioid use differences between
groups, where some suggest there are negligible differences between groups®’, while
others suggest that those receiving methadone are less likely to use opioids*®. However,
there is some evidence that indicates that individuals receiving buprenorphine are less
likely to use opioids, providing support for our findings*?.

Significant differences were found between the two groups for amphetamine,
where individuals on methadone showed higher levels of amphetamine use. This finding
can be explained by evidence suggesting that individuals who engage in use of one
substance are at a higher risk of using other substances*?, as seen in the methadone
group’s concurrent use of opioids and amphetamine. Furthermore, buprenorphine is often
prescribed to individuals with moderate dependence and greater motivation, thus
suggesting that the results may have captured a clinical bias rather than a difference
between both groups*®*!. Higher use of amphetamines was also seen in males on
methadone treatment when data was analyzed by sex, which may be due to greater risk-
taking behavior seen in males as they are more likely to use and have a greater mortality
from using tobacco, alcohol and illicit drugs, compared to females*.

In contrast to amphetamine, individuals on buprenorphine were found to have
higher use of alcohol. Alcohol may cause increased risk of methadone toxicity as it is a
sedating substance!” which may explain why it seems to be consumed more by people on
buprenorphine compared to people on methadone maintenance treatment*3#4, More

specifically, as buprenorphine is often a choice for individuals looking to taper treatment,
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they may be using alcohol to self-medicate as they lower their use of opioids. When
analyzed by sex, greater use of alcohol was seen in females, a finding that could also be
explained by self-medication. It has been reported that female opioid users receiving
treatment have higher rates of physical, physiological health problems, family history of
psychiatric illness, and childcare responsibilities, which may lead to greater self-
medication using exogenous substances such as alcohol®.

As with all observational, cross-sectional research, we are limited in making any
causal associations between type of MAT received and treatment outcomes. However, to
our knowledge, this is one of the few studies with a large sample examining outcome
differences between those receiving methadone or buprenorphine. We also may not be
able to generalize our results to an OUD population receiving MAO outside of Ontario,
Canada. Additionally, these findings may be more reflective of selection bias into
methadone or buprenorphine treatment. We also used self-report for substance use using
the MAP which may be of concern regarding social desirability bias. However, we have
previously conducted a sensitivity analysis in this population using self-report MAP
information and its reflection in the urine drug screens and found that the self-report
through MAP was appropriate in capturing information®.

There is a need for future research to examine long terms outcomes between OUD
patients that receive methadone and buprenorphine treatment. With these medications
being the first- and second-line treatments for OUD, there is a gap in the literature
examining if one treatment is better than another when tackling the specific goals,

preferences or needs of patients. Furthermore, there is a need for empirical evidence
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examining buprenorphine induction through micro-dosing. There is currently limited
knowledge on the subject, and it may be through research that we are able to inform not
just healthcare professionals but OUD patients that are hesitant in switching to

buprenorphine only due to the fear of experiencing withdrawal.

7.6 Conclusion

With the continuing effects of the opioid epidemic on the Canadian population, it
is important to examine if one MAT may be more beneficial in certain outcomes and
goals compared to another one. Identification of the strengths and limitations of these
treatments will allow for the improvement of OUD patient care, by aiding the revision of
treatment guidelines and recommendations. We identified significant differences in the
use of various substances between methadone and buprenorphine patients. Future
research should examine long term outcomes between these groups and see if one
treatment is more suitable for a specific type of OUD patient, thus leading to the
development and possible implementation of personalized medicine approaches to OUD

patient care.

7.7 Tables and Figures

7.7.1 Study Flow Diagram
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Total participants
recruited: n = 2,392

Participants excluded due to
duplicates: n=36
prescribed an opioid: n = 84

Participants included in final
analyses: N =2,273

7.7.2 Demographic characteristics of study sample

Characteristics (n=2273)

Total number of patients

Mean Age (SD)

Sex, % female

Currently employed, n (%)

ODSP

Marital status

Never married, n (%)

Currently married/Common-law, n (%)
Separated/Divorced/Widowed, n (%)
Ethnicity

European (%)
Native North American (%)

Other (%)

Level of Education
None/Elementary School (%)
High school (%)

Trade school (%)
College/university (%)
Postgraduate (%)

Methadone

1794
39.3(10.7)
44.1
31.8

899 (50.2)
523 (29.1)
372 (20.7)

1323 (73.7)
176 (9.8)

295 (16.5)

521 (29.0)
778 (43.4)
42 (2.3)
448 (25.0)
5(0.3)

Buprenorphine/naloxone

479
38.2(10.8)
45.7
40.5

241 (50.2)
149 (31.1)
89 (18.7)

318 (66.4)
84 (17.5)

77 (16.1)

119 (24.9)
213 (44.5)
12 (2.5)
132 (27.6)
3(0.6)
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Details of Opioid Use
Age of opioid use onset in years (SD) 24.7(9.2) 25.3(9.6)
Treatment duration in months (SD) 59.9(64.1)  26.0(34.2)
Treatment dose in mg/day (SD) 70.4(40.1)  11.9(6.8)
Baseline Illicit Opioid Use, mean % positive screens) 17.0 11.0
Opioid Overdose, %
Self-reported drug use in past 30 days, %yes to at least one day
Heroin 15.6 9.4
Illicit methadone 2.0 0.4
Illicit benzodiazepine 8.1 6.7
Cocaine 19.1 21.3
Crack Cocaine 15.2 13.8
Cannabis 54.1 52.2
Amphetamine 15.3 10.4
Alcohol 34.8 44.7
7.7.3 Multivariable logistic regression analysis
OR 95% CI P-VALUE
Older Age 1.010 0.999-1.021 0.063
Treatment Duration .980 0.977-0.984 <0.001*
Female 1.123 0.904-1.395 0.293
Opioid Overdose 0.882 0.692-1.124 0.310
Receiving ODSP 0.839 0.691-1.081 0.174
Ilicit Opioid Use 0.408 0.324-0.514 <0.001*
Cannabis Use 0.923 0.741-1.150 0.474
Amphetamine Use 0.653 0.462- 0.923 0.016*
Crack Cocaine Use 1.028 0.743-1.423 0.866
Cocaine Use 1.244 0.938-1.650 0.129
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Alcohol Use 1.401 1.122-1.750 0.003*
7.7.4 Multivariable logistic regression by sex

MALES FEMALES

OR 95% CI P-value OR 95% CI P-value
Older Age 1.007  0.992-1.022 0.345 1.014  0.999-1.030 0.071
Treatment 0.973 0.967-0.978 <0.001* 0.986  0.982-0.990 <0.001*
Duration
Opioid 1.119  0.803-1.560 0.508 0.709  0.491-1.024 0.067
Overdose
Receiving 0.680 0.470-0.985 0.041 0.982  0.688-1.403 0.922
ODSP
[licit Opioid 0.302 0.219-0.418 <0.001* 0.552  0.392-0.778 <0.001*
Use
Cannabis Use 0.845 0.619-1.155 0.292 0.989  0.720-1.358 0.944
Amphetamine 0.421 0.258-0.684 <0.001%* 1.035 0.623-1.720 0.895
Use
Crack Cocaine 1.225  0.772-1.942 0.389 0.867 0.543-1.385 0.552
Use
Cocaine Use 1.371 0.937-2.005 0.104 1.145  0.742-1.768 0.541
Alcohol Use 1.291 0.946-1.762 0.107 1.611 1.162-2.234 0.004*
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7.7.5 Sensitivity Analysis by Micro-dosing Year

PRE-MICRO-DOSING POST MICRO-DOSING

OR 95% CI P-value OR 95% CI P-value
Older Age 1.027 1.003-1.051 0.029* 1.007 0.995-1.020 0.249
Treatment Duration  0.989 0.983-0.994 <0.001* 0.976 0.966-0.987 <0.001*
Female 1.874 1.167-3.008 0.009* 0.987 0.769-1.267 0.919
Opioid Overdose 1.318 0.761-2.282 0.325 0.789 0.600-1.037 0.090
Receiving ODSP 0.529 0.306-0.915 0.023* 0.947 0.707-1.268 0.714
Ilicit Opioid Use 0.565 0.350-0.912 0.019* 0.341 0.260-0.448 <0.001*
Cannabis Use 0.747 0.469-1.192 0.221 0.981 0.780-1.267 0.844
Amphetamine Use 0.862 0.372-1.999 0.730 0.610 0.416-0.895 0.011*
Crack Cocaine Use 1.514 0.799-2.867 0.203 0.905 0.620-1.322 0.607
Cocaine Use 1.059 0.564-1.987 0.858 1.303 0.945-1797 0.107
Alcohol Use 1.882 1.173-3.021 0.009* 1.341 1.035-1.737 0.026*
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8 CHAPTER 8

8.1 Concluding Remarks

8.1.1 Overview

Through this thesis, we have examined opioid use disorder treatment outcomes and
predictors using three perspectives. Firstly, we appraised existing literature by conducting
two systematic reviews and meta-analyses which addressed the shift in the demographic
profile of an individual with OUD in relation to the shift in the demographic profile
(Chapters 2,3 and 4). These systematic reviews were followed up with an observational
study examining differences in the sociodemographic and health status profile of these
two groups (Chapter 5). Characterization of the shift in the demographic profile of an
individual with OUD lead to the identification of a variety of differences in the profile of
someone with OUD. Thus, we ended our investigation with a look at the impact of
generalized treatment, specifically MAT, on the ever-shifting demographic profile of an
individual with OUD. More specifically, we examined what goals individuals with OUD
would like to achieve from treatment (Chapter 6) and whether there are differences

among patients by the type of MAT received (Chapter 7).

8.1.2 Role of demographic shift in OUD

The increase in the number of opioid prescriptions has not only contributed to the
opioid epidemic and but it is also the reason for the shift in the demographic profile of

people with OUD. While one of the most common reasons to be prescribed opioids is for
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chronic, noncancer pain, we wanted to assess how this impacts those that were provided
opioids for acute pain. Therefore, we looked at the literature investigating the adverse
events and risks that are associated with prescribing opioids for a common acute pain
condition, ALBP. Although we were not able to identify a great deal of studies examining
this association, the meta-analysis we conducted suggested that prescribing opioids for
ALBP may put patients at risk for recurrent opioid use. This review also revealed a need
for good, empirical evidence through trials assessing the role of prescription opioids on
the effectiveness of treating ALBP, and perhaps even acute pain conditions as a whole.
Speaking to this, the 2017 Canadian guidelines for opioids for chronic noncancer pain has
recommended nonsteroidal anti-inflammatory drugs as a first line of treatment for chronic
pain conditions which last much longer than acute pain.

To further examine the shift in the demographic profile, we synthesized the
literature on the method of introduction to opioids and treatment outcomes for patients
receiving MAT for OUD. Results of this study showed that the those introduced to
opioids through a legitimate prescription were less likely to use opioids, cannabis,
cocaine, alcohol and injection drug use in comparison to those that were initially
introduced through recreational means. As a follow-up to this study, we conducted an
observational study investigating the socio-demographic and health functioning
differences by method of introduction in those receiving MAT. We found that those
introduced by prescription were less likely to have used cannabis and more likely to
report chronic pain. These two studies highlight that there are significant differences

between patients introduced via prescriptions and those who were introduced via other
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means, suggesting that these patients may have different needs that need to be addressed
through personalized care. Education, support, and availability of harm reduction
resources could address the concerns of high-risk taking behaviour and consequently
higher presence of health problems such as Hepatitis C and polysubstance use, seen in
individuals introduced to opioids through non-prescription means. Individuals introduced
via prescription could also benefit from targeted treatment as they have higher prevalence

of conditions such as chronic pain that could be integrated into their treatment plan.

8.1.3 Association between ambiguous MAT outcomes and the Shifting Demographic

profile

We conducted a study examining what are the goals of treatment that patients
report that they want to achieve from receiving MAT as we wanted to identify any
inconsistencies in the expectations from MAT. We found that the majority of participants
wanted to either stop treatment completely or stop the use of all drugs. We also found that
participants reported wanting to live a normal life, manage their pain, avoid withdrawal
symptoms, taper off treatment or were satisfied and wanted no change. These findings are
extremely important in OUD research as notably, trials (the gold standard for MAT
research) often neglect patient-important outcomes in favour of more convenient
surrogate outcomes when assessing effectiveness, despite the limited relevance of such
outcomes to the patients themselves. Patient, clinician, and researcher perspectives may
differ importantly on the outcomes to be considered when testing effectiveness. For

example, one intervention may appear more effective as it pertains to outcomes of opioid
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use, but produce worse outcomes on important psychosocial outcomes, pain management
or withdrawal symptoms. While disagreement between key parties is a challenge in the
selection of outcomes for clinical trials for numerous health conditions, the selection of
outcomes of effectiveness is of particular concern for OUD and is likely compounded by
the polarity in national clinical guidelines for MAT. Indeed, Canadian MAT guidelines
reflect a harm reduction approach aimed at reducing illicit opioid use, while the United
States of America guidelines for management of OUD are aligned with abstinence. The
divided priorities established by national guidelines for management of OUD likely
magnify the differences in the outcome sets investigated in trials of MAT, and lack of
consensus on important outcome measures has led to the underreporting of patient-
important outcomes in OUD trials. Identification of some type of consensus between
patient and clinician perspectives on what are important outcomes in assessing MAT
effectiveness is essential.

Lastly, we conducted a study examining treatment outcome differences among
those receiving methadone and buprenorphine/naloxone. We found that those receiving
buprenorphine/naloxone were less likely to use illicit opioids, amphetamines and more
likely to use alcohol in comparison to those on methadone. This reveal important clinical
implications in such that there are differences among these two groups that should be
taken into consideration when recommending a specific MAT for an individual with

OuUD.

8.2 Future Directions
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Given the great heterogeneity and differences we have demonstrated within the OUD
population receiving treatment, it is necessary to push OUD research into to developing a
core set of outcomes for OUD treatment which incorporates patient-important outcomes
and further personalized care. The development of a set of core domains will improve the
usability of future RCTs and trials and will inform the effectiveness of pharmacological
treatments for OUD, thus leading to the development of evidence-based guidelines. The
development of a set of core domains will specifically lead to the establishment of a
consistent set of outcomes to assess effectiveness of treatments for OUD, which will help
researchers complete meta-analyses and other cross-study comparisons. These
comparisons will ultimately inform the evidence-based clinical management of OUD,
which is a fundamental aspect of mitigating the current opioid crisis. Additionally, future
research should aim to bridge the gap by developing some type of translational tool that
providers of treatment can utilize in developing a personalized treatment plan that takes

patient goals into consideration.
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Background: Acute low back pain (ALBP) is a common clinical complaint that can last
anywhere from 24 hours to 12 weeks. In recent years, there has been an opioid epidemic
which is linked to the increased availability of prescription opioids. Though guidelines
recommend that in the treatment of ALBP, opioids should be used when other treatments
fail, we have seen an increase in opioid prescriptions for ALBP. With this crisis, it is important
to examine if there are any adverse outcomes associated with prescribing opioids for ALBP.

Objective: We aim to review the published literature to examine the adverse outcomes
associated with opioid use for ALBP.

Study Design: We performed a systematic review with meta-analysis in accordance
with our published protocol and PRISMA guidelines.

Setting: The review was conducted at McMaster University.

Methods: Various electronic databases for articles published from inception to September
30, 2017, inclusive. Both randomized clinical trials and observational studies on the impact
of opioid use in ALBP in the adult population were included. Eight pairs of independent
reviewers performed screening, data extraction, and assessment of methodological
quality. The identified articles were assessed for risk of bias using sensitivity analysis. Trials
with comparative outcomes were reported in a meta-analysis using a fixed effects model.

Results: A total of 13,889 studies were initially screened for the review and a total of
4 studies were included in the full review, of which 2 studies were meta-analyzed. Our
results showed that prescribing opioids for ALBP was significantly associated with long-
term continued opioid use (1.57, 95% Cl, 1.06-2.33). There was no significant association
found between unemployment duration and prescribing opioids for ALBP (3.54, 95% ClI,
-7.57 to 14.66).

Limitations: Due to the limited number of studies that considered unemployment,
only an unpooled analysis was conducted. Among the included studies there was both
statistical and clinical heterogeneity due to differences in methodology, study design, risk
of selection or performance bias. Most of the studies had an unclear or high risk of bias
and poorly defined side effects.

Conclusions: Due to the lack of literature examining long-term adverse outcomes
associated with prescribing opioids for ALBP, no definitive conclusions can be made.
However, with the literature available, there does seem to be risk associated with
prescribing opioids for ALBP so there is a great need to conduct further investigations
examining these adverse outcomes for ALBP patients.

Key words: Acute low back pain, opioids, prescriptions, low back pain, long-term use,
opioid use disorder
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n general, low back pain causes discomfort and pain

to a wide number of people each year (1,2) and has

become an extremely common clinical complaint (3).
Acute low back pain (ALBP) is a major cause of disability
and is described as pain in the inferior gluteal and
costal margin (3-5). This pain typically lasts between 24
hours and 12 weeks (5). Even though a large proportion
of ALBP patients recover within 14 days, recurrent pain
is experienced by about 70% of ALBP patients within
one year of onset (6,7). Additionally, a previous study
reported that 85% of all acute back pain is nonspecific
and hence, it cannot be ascribed to a definite cause (8).
However, research has shown that some of the main
causes include trauma, malignancy or bone metastasis,
infective cases like an abscess and osteomyelitis, and
inflammatory conditions like HLA-B27 arthritis (9-11).
ALBP remains a leading cause of disability as well as a
major public health problem (12).

The use of non-opioid therapy is the main recom-
mendation for the management of ALBP. The current
framework given by the American College of Physicians,
as well as the American Pain Society and the European
guidelines for managing low back pain in primary care,
recommend the use and application of non-opioid
therapies like nonsteroidal anti-inflammatory drugs as
the initial line of treatment for low back pain (5,10,13).
The guidelines further propose that opioids need to be
used for ALBP only in severe cases, particularly when
other forms of medications and treatments are deemed
ineffective (5,10). Opioid prescriptions for ALBP have
greatly increased, though their effectiveness is yet to
be supported by evidence (14). Moreover, research has
indicated that work loss linked with back pain is more
likely for people who have taken opioids compared to
those who have not (15).

Deyo et al (16) found that over 2% of US adults
reported regular prescription and use of opioids, and
more than half of these have low back pain. The re-
search suggests that many of the patients who use pre-
scribed opioids have persistently high levels of low back
pain. It has been suggested that despite uncertainties
about their long-term safety and efficacy for ALBP, the
use of prescription opioids for ALBP has risen rapidly in
parallel with the opioid crisis (17).

In Canada, opioid misuse through physician pre-
scription is rampant (18). The Canadian Center on
Substance Abuse (CCSA) in 2013 devised a prevention
strategy that involved education of the public, patients,
and physicians (19). It also devised an evidence-based
policy recommendation to avoid the harm of addiction

and improve prescription practices. Despite the CCSA's
efforts, the use of opioids is still high in some parts of
Canada. In Ontario, mortality due to prescribed opioid
use has increased (20). Opioid use disorder has also led
to societal problems like criminality and increased dis-
ease infection rates (18,21,22). A recent investigation
by Bawor et al found that more than half of the women
as well as a third of the men diagnosed with opioid use
disorder were first introduced to opioids through a
legitimate prescription (23). There remains a gap in the
literature investigating the incidence of abuse, misuse,
or dependence (opioid use disorder) after being pre-
scribed opioids for ALBP (24).

Evidence for long-term misuse of opioids, as well
as other adverse outcomes following prescription of
opioids for ALBP, have not been examined systemati-
cally. This lack of research makes it difficult for clinicians
to make informed treatment-related decisions, and for
patients to make informed decisions regarding their
own treatment. This review will make a critical and
significant contribution to the practice of prescribing
and use of opioids for ALBP management —-a common
debilitating condition experienced by many people.

OBJECTIVES

The objective of this review was to conduct a sys-
tematic review and meta-analysis of the literature inves-
tigating adverse outcomes associated with prescribing
opioids for ALBP. Adverse outcomes of interest included
prescription abuse, misuse, continued long-term use, de-
velopment of opioid use disorder, unemployment, social
adversity, marital discord, criminal activity, and mortality.

METHODS

Protocol and Registration

This systematic review was conducted to investi-
gate adverse outcomes associated with prescription
opioid use for adult ALBP patients. The Preferred Re-
porting Items for Systematic Review and Meta-Analysis
(PRISMA) guidelines were followed (25). The protocol
for this systematic review has been published previously
and registered with PROSPERO (registration number
CRD42016033090) (26).

Eligibility Criteria

We included studies reporting on patients 18 years
or older, gender, and ethnicity. Patients with a primary
diagnosis of ALBP (as defined by reporting low back pain
of < 12 weeks without a clear and specific attributable
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cause) (4) in any setting were included. Inclusion criteria
for participation were those studies describing prescrip-
tion opioids for ALBP and reporting on the duration of
use, follow-up, incident misuse, social adversity, side
effects, and mortality. Eligible study designs included
randomized controlled trials (RCTs), observational stud-
ies (including cohort and cross-sectional designs), pilot
or feasibility studies (powered), and other trial designs
(e.g., cross-over and cluster RCTs).

Information Sources and Search Strategy

The following electronic databases were searched
from inception to September 30, 2017 with no language
limitations: PubMed, EMBASE, PsycINFO, CINAHL, and
Web of Science. In addition, we searched trial databases
of the National Institutes for Health Clinical Trials Reg-
istry, Cochrane Trials Registry, and the World Health Or-
ganization International Clinical Trials Registry Platform
(WHO ICTRP). We also conducted a manual search of
reference lists from identified studies, relevant articles,
and systematic reviews; key journals; as well as grey lit-
erature. Search terms were related to ALBP, prescription
opioids, and MeSH terms (Table 1, Appendix 1). Study
authors were contacted when outcome data were insuf-
ficient for analysis.

Study Selection

Eight pairs of reviewers independently performed
the initial and subsequent screenings and data extrac-
tion of the articles according to the set of inclusion
and exclusion criteria. When there was disagreement,
resolution was reached by either discussion to consen-
sus, or by consultation with a third party if it remained
unresolved.

Data Collection and Data Items

After identifying relevant studies, the following
data were extracted from the full texts of the studies
using piloted standardized forms: author, year of study,
country, study design, patient demographics (number,
age, and gender), intervention (type of prescription,
dose and duration of treatment), comparators, and
main outcome measures. In addition, we extracted data
on statistical results obtained in each identified study.
For the extraction form, please see Appendix 2.

Risk of Bias of Individual Studies

Two reviewers conducted independent assessments
of the methodological quality of eligible studies; a
modified version of the Newcastle-Ottawa Scale that

Table 1. Example of search strategy.

1 exp Acute Pain

exp Low Back Pain

exp Analgesics, Opioid

exp Morphine

exp Codeine

exp Fentanyl

exp Tramadol

exp Meptazinol

o |Nu|la|a|s|w|L

exp Pentazocine

10 exp Methadone

11 exp Buprenorphine

MEDLINE = 669
12 oxycodone.mp.

13 dipipanone.mp.

14 remifentanil.mp.

15 papaveretum.mp.

16 pethidine.mp.

17 tapentadol.mp.

18 lor2

19 3or4or5or6or7or8or9orl0orllor
12 or 13 or 14 or 15 or 16 or 17

20 18and 19 (728)

21 limit 20 to humans (701)

has been modified for cross-sectional studies was used
to assess the risk of bias for the observational studies
(27). Eight items in the Newcastle-Ottawa scale were
categorized into criteria based on study selection, com-
parability, and appropriateness of outcome measures.
For randomized controlled studies, the Cochrane Risk
of Bias tool was applied to eligible studies to assess all
sources of bias (such as selection bias, attribution bias,
reporting bias, etc.) (28). The quality and strength of
evidence was assessed using the Grading of Recom-
mendations Assessment, Development and Evaluation
(GRADE) criteria and summarized in Table 2 (29).

Statistical Analyses

We have presented our findings both qualitatively
and quantitatively. Where possible we have reported
on population characteristics associated with experi-
encing adverse events as well as intervention charac-
teristics such as prescription patterns, doses and types
of opioids, duration of treatment, and whether any
specific guidelines were followed.

We have presented pooled dichotomized data as
odds ratios (OR) with 95% confidence intervals and
pooled continuous data as mean differences (MD) or stan-
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Table 2. Summary of findings.

Certainty Assessment No. of patients Effect
No.of | Study Riske | Inconsistenceyl ) o Bady “INo | Relative |\, 1 e | Certainty | Importance
. . . Indirectness/ . . Opioid | Opioid (95% o,
studies | Design of bias .. considerations (95% CI)
Imprecision Use Use CI)
Unemployment
2 observational | not not serious / all plausible 786 9189 = MD 3.54 @00 | Important
studies serious | not serious / residual higher Low
serious * confounding (7.57 lower
would to 14.66
reduce the higher)
demonstrated
effect
Late Opioid Use
2 observational | not serious ' all plausible 134/786 | 932/9189 | RR 1.57 58 more ®®OO | Critical
studies serious | not serious/ residual (17.0%) (10.1%) (1.06 to per 1,000 Low
not serious confounding 2.33) (from 6
would more to 135
reduce the more)
demonstrated
effect
Side Effects
2 randomised | not serious ' none One study reported that the group receiving opioids | @ OOC | Important
trials serious | serious ¢/ as treatment experienced worse side effects than the | Very Low
serious © group receiving alternative drug whereas another
study reported both groups experiencing a similar
number of side effects.

CI: Confidence interval; MD: Mean difference; RR: Risk ratio
a. Imprecise as adjusted pooled estimates were not possible to conduct.

b. Inconsistent due to high heterogeneity and large variation across study characteristics, including population, sample size and method of measur-

ing late opioid use.
c. High degree of variability in side effects reported.

d. Often looking at adverse events profile, not specifically exploring established opioid-related side effects.

e. Pooled estimate was not possible as there was large variation between
in drugs that were being compared.

dardized mean differences (SMD) with 95% confidence in-
tervals. We have quantified data heterogeneity using the
I-squared statistics greater than 40% since Cochrane has
indicated that a value less than 40% may not be a repre-
sentation of significant heterogeneity (30). To account for
confounding, adjusted analyses from observational stud-
ies were used. Meta-analysis was conducted using RevMan
5.2 (The Nordic Cochrane Centre for The Cochrane Col-
laboration, Copenhagen, Denmark). We were unable to
assess publication bias, as studies have reported that this
is not possible for fewer than 10 studies (31). We followed
the PRISMA reporting guidelines (Fig. 1).

Types of Interventions
Experimental

The experimental intervention included prescrip-
tions of any type of opioid for the treatment of ALBP.

studies as to what side-effects were measured and there was also variation

The types of opioids included morphine, diamorphine,
fentanyl, alfentanil, remifentanil, methadone, oxyco-
done, pethidine, tapentadol, tramadol, codeine, dihy-
drocodeine, and meptazinol.

Comparators

The accepted comparators included placebo/not
prescribed any opioids, any non-opioid analgesics, and
any complementary therapies.

Outcome Measures

Continued Opioid Use

We have defined continued opioid use as ongo-
ing opioid use beyond the needed time to treat for
ALBP. ALBP is a pain condition that does not last more
than 12 weeks by definition. Continued opioid use
may be measured in a variety of ways, such as us-
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Primary search:

MEDLINE, EMBASE, PsycINFO, CINAHL, Web of Science,Cochrane Clinical Trials Registry,
and National Institutes for Health Clinical Trials Registry, World Health Organization
International Clinical Trials Registry Platform
n=13_3889

Duplicate studics removed

n =340

Studies included for the title and abstract search
n=13,549

Duplicate studies removed
n=2,214

A4

Studies did not meet inclusion

criteria
n=10,044

Could not access articles

v

n=1,103

Studies included for full text screening
n =188

Studies excluded after full-text
screening (did not meet eligibility

v

criteria) and additional duplicates
n=184

Total studies included in full text extraction
n=4

!

Total studies included in meta-analysis
n=2

Fig. 1. PRISM A flow diagram.

ing a prescription monitoring system to determine if
additional prescriptions were prescribed beyond the
need to treat ALBP or through urine screens testing
for opioids. A full list of outcome measures can be
found in Table 3.

Unemployment

Unemployment is defined as the total time an indi-
vidual has not worked since being diagnosed with ALBP.
This can also be measured in varied ways including disabil-
ity claims, self-report, and government records. A full list
of outcomes for unemployment can be found in Table 3.
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Side Effects

Side effects are defined as any adverse symptoms
experienced by individuals while on any medication
that was treating their ALBP. There was much heteroge-
neity in the side effects being measured and therefore
these results were presented in a narrative summary.

REsuLTs

Study Selection

From the electronic database searches, a total of
13,889 relevant abstracts were screened. After removal
of 2,554 duplicates and exclusion of 11,147 studies that
did not meet the inclusion criteria, the full texts of the
remaining 188 articles were screened and 4 studies
were included. The PRISMA flow chart for the selec-
tion process is exhibited in Fig. 1. Of the remaining 4
studies, 2 of the studies were excluded from the meta-
analysis because they did not measure the outcomes
of unemployment or continued opioid use (32,33). The
final 2 studies that quantified outcomes of recurrent
opioid use and unemployment were subjected to meta-
analysis (34,35).

Study Characteristics

The characteristics of the included studies in this review
are summarized in Table 3. Of the 4 studies included in the
systematic review, 2 were retrospective observational studies
(34,35) and 2 were clinical trials (32,33). The 2 observational
studies compared groups that did not receive any opioids
when diagnosed with ALBP to groups that did receive
opioids for ALBP. The RCTs compared opioid groups (met-
zapinol and acetaminophen-codeine) to comparator drugs
(ketorolac and diflunisal) for ALBP. The mean age (k = 4)
across intervention groups was 38.5 years, and mean age
across comparator groups (k = 4) was 37.5 years. The major-
ity of the sample consisted of male patients (68.8%).

Only 2 studies reported on the outcomes of continued
opioid use and disability duration (34,35). Two studies did
not report on side effects experienced (34,35) while the oth-
er 2 studies reported on adverse symptoms profiles (32,33).

Risk of Bias Within Studies

The quality of each included study is shown in
Table 2. Justifications for assessments are presented in
Appendix lll with the risk of bias tables. The Cochrane
Risk of Bias and the modified Newcastle-Ottawa Scale
(NOS) were used to rate the internal validity of the
studies shown in Fig. 2. The Cochrane Risk of Bias tool
was used to assess the quality of the RCTs and NOS was

used to assess the quality of the observational studies.

Generally, the results of the RCTs included in this
review should be interpreted with caution due to the
risk of bias shown in Fig. 2. Some of the common is-
sues were surprising. Specifically, one out of the 2 RCTs
did not include any information on random sequence
generation, blinding of patients or personnel, or blind-
ing of outcome assessment or outcome data. This was
especially surprising as blinding in drug studies is not
unusual for investigators and patients. Neither RCT
included any information on allocation concealment.
One of the studies should especially be interpreted with
caution as it was funded by the company that produces
one of the drugs under investigation.

For the 2 observational studies, neither provided
any information about how any missing data were han-
dled. One of the observational studies did not adjust
for confounding variables for unemployment, which
places it at high risk of bias. Otherwise, the 2 studies
were generally well reported on all other characteris-
tics including an appropriate population, sample size,
statistical analyses, and outcome measurement.

Results of Individual Studies

Recurrent Opioid Use

Our meta-analysis pooled results of 2 studies com-
paring the effects of opioid prescription use for ALBP
on recurrent use of prescription opioids in the future by
measuring the number of prescriptions given utilizing
a prescribing database. The other 2 identified studies
did not report on the outcome of recurrent opioid use
(32,33) (Fig. 3). Opioid prescription in Lee et al (35)
was defined as receiving and filling a prescription for
ALBP within 2 days of the ED visit and it was defined by
Webster et al (34) as receiving and filling a prescription
within 15 days of the ED visit. The total sample size con-
sists of 9,975 patients. In Webster et al (34), prescription
opioid dosage was divided into 4 quartiles that ranged
from 1 to 450+ morphine equivalent amount (MEA). In
Lee et al (35), the mean for MEA was 145. In this analy-
sis, we used the results for the entire population of Lee
at al (35) and the results from the 1-140 MEA group of
Webster et al (34). In our meta-analysis, we used the
relative risk ratio to compare the groups that received
no opioid prescription to the group that did receive an
opioid prescription. The relative risk ratio is defined as
the risk of an event, in this case recurrent opioid use,
relative to an exposure, prescription for opioids. For
recurrent opioid use, we see that those who were pre-
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Adjust for Confounders or Other Variables

Appropriate Source Population
Sufficient Power/Sample Size
Appropriate Statistical Analyses
Incomplete Outcome Data
Outcome Measurement

. Blinding of participants and personnel (performance bias)

=~ | Allocation concealment (selection bias)
. Blinding of outcome assessment (detection bias)

Innes 1998 (32)

. Random sequence generation (selection bias)

@ | Incomplete outcome data (attrition bias)

. Selective reporting (reporting bias)

. Other bias

Lee 2016 (35)

-~

Yideman 1984 (33)| ? ? ? ?

Webster 2007 (34)

®® 06 e

the 2 observational studies.

Fig. 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study. The items from
random sequence generation to other bias (inclusive) are from the Cochrane Risk of Bias Tool reflecting the 2 RCTs while items
from Appropriate Source Population to Outcome Measurement (inclusive) are from the Newcastle-Ottawa Scale (NOS) reflecting

scribed opioids for ALBP were 57% (95% Cl, 1.06-2.33)
more likely to have recurrent opioid use than those
who were not given an opioid prescription. However,
significant heterogeneity (12 = 83%) is present.

Unemployment

Overall, our meta-analysis (Fig. 4) pooled results of
2 studies comparing the opioid prescription for ALBP
and no opioid use, measuring outcomes of unemploy-
ment. The other 2 studies did not report quantitative
data on the unemployment outcome. The total sample

size consisted of 9,975 patients. Both Webster et al (34)
and Lee et al (35) measured unemployment as days
filed for worker’s disability. Similarly, for the analysis of
continued opioid use, we used the results for the 1-140
MEA from Webster at al (34) and the results of the full
sample for Lee et al (35). In our meta-analysis, we used
the standardized mean difference (SMD) to compare
the effects of both groups. The SMD is the difference in
mean effects between the intervention and compara-
tor groups divided by the pooled standard deviation
(SD). In our meta-analysis, an estimated SMD of 3.54
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Early Opioid Use No Opioid Use Risk Ratio Risk Ratio
Study or Subgroup  log|Risk Ratio) SE Total Total Weight IV, Random, 95% CI IV, Random, 95% C1
Lee 2016 35) 0.2546 0.105 349 2538 516% 129[L05,158] ——
Wiebster 2007 (34) 0.6575 0.1269 a7 6651 4B4% 193[150,247) —i—
Total (95% CI) 786 9189 1000%  157(L06,233) .
Heterogeneiy. Tau? = 0.07; Chi2 = 5.98, df = 1 (P = 0.01) F = 83% 0:S 0¢7 1:5 5
Test for overall effect: 2= 2.23 (P = 0.03) ’ Late Opioid Use
Fig. 3. Forrest plot for continued opioid use.
Early Opioid Use No Opioid Use Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Lee 2016 35) 1046 12063 349 1008 120.75 2538 67.8% 3.80(-9.70,17.30) ——

Webster 2007 34) 1241 2023 437 1211 2043 6651 32.2% 3.00(-16.59,22.59] &

Total (95% CI) 786 9189 100.0% 3.54(-7.57, 1466 *

Heterogeneity. Tau? = 0.00; Chi¥ = 0.00,of = 1 (P = 0.95; F = 0% _2‘0 _io 5 fo 2:0

LU LU S Favors Eary Opio Use Favours No Opii Use
Fig. 4. Forrest plot for unemployment.

(95% Cl, -7.57 to 14.66) was observed. These results
suggest that in terms of unemployment, there is no
significant association between those who had opioids
prescribed for ALBP and those who did not have an
opioid prescription.

Side Effects

The meta-analysis for side effects (SEs) was not pos-
sible due to high heterogeneity among the identified
studies with respect to the variability of side effects
considered; therefore, results have been qualitatively
synthesized here. Only 2 eligible studies reported on
SEs experienced. The assessment tools for measurement
of SEs together with findings of the 2 studies are sum-
marized in Table 2. While the SEs in Innes et al (32) were
recorded at discharge, follow-up, and at the end of the
study, Videman et al (33) only recorded the side effects
at follow-ups for a total of 3 weeks. Furthermore, Innes
et al (32) used a more structured approach by defining
adverse drug events (ADEs) according to severity as well
as employing a subjective rating scale at the termina-
tion of the study.

Both studies found a similar profile of SEs includ-
ing mainly gastrointestinal and neurological symptoms
experienced by patients (Table 2). Videman et al (33)
also found that patients reported tiredness, sweating,
and urinary symptoms. While both studies reported
the number of patients affected by SEs, only Innes et
al (32) described the proportion of patients with severe
SEs during the study. Nevertheless, both trials reported
the number of patients discontinuing treatment due
to experiencing SEs during the study. In the Innes et
al (32) study, twice as many SEs were reported in one
intervention group compared to the other group while
Videman et al (33) found comparable incidences of SEs
in both of their study groups. At the study conclusion in
one trial (32), the frequencies of patient self-reported
overall ratings of drug tolerability as “very good” or
“excellent” were 70% (95% Cl, 59%-81%) and 46%
(95% Cl, 34%-58%] in the ketorolac and acetamino-
phen-codeine patient groups, respectively.

Risk of Bias Across Studies
When assessing risk of bias across studies (Fig. 5),
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we noticed a few trends. First, in the RCTs, neither study
provided any information on selection bias. One study
did not provide any information on or analysis of detec-
tion bias or attrition bias. However, both studies were
found to have reporting bias. One additional form of
bias was an RCT that was being funded by a company
that has developed one of the drugs used. Overall, our
results show that the results from the RCTs should be
interpreted carefully due to risk of bias.

In the 2 observational studies, neither study re-
ported any information on how missing data were
handled, and one study did not adjust for potential
confounders. However, all studies reported the appro-
priate population, statistical analyses, sample size, and
outcome measurement. Overall, our results show that
the observational studies were generally well-reported
but should still be interpreted with caution, as they are
not without bias.

Additional Analyses
Due to the small number of studies identified for
this review, no additional analyses were conducted.

Summary of Evidence

The main cause of deaths associated with drugs in
North America is linked to opioid use with misuse of
prescription opioids as the primary contributing factor
to the global opioid crisis (36) and economic burden
on health care systems (37). Currently, after the United
States, the second largest user of pharmaceutical opi-
oids is Canada (38,39). Despite recommendations from
recent guidelines to perform a full risk assessment of
ALBP patients before prescribing opioid analgesics
(40,41), prescription of opioids and misuse of these
medications continue (42).

Although the therapeutic efficacy of opioids
for management of chronic pain in general is well-
established (8,43), evidence for prescribing opioids for
ALBP is largely lacking. It is uncertain whether opioid
prescribing for patients with ALBP improves recovery
rate or return to work and whether adverse SEs are
associated with long-term overuse of opioids. To date,
there are no systematic reviews on the evidence for
long-term use of opioids and other adverse outcomes
in patients affected by ALBP. Therefore, given the con-

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

Appropriate Source Population

Sufficient Power/Sample Size

Adjust for Confounders or Other Variables
Appropriate Statistical Analyses

Incomplete Outcome Data

Outcome Measurement

iy

|

25% S0% 78%  100%

g

| [ Low risk of bias

[Junciear risk of bias

[l High risk of bias

Scale (NOS) reflecting the 2 observational studies.

Fig. 5. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included
studies. The items from random sequence generation to other bias (inclusive) are from the Cochrane Risk of Bias Tool reflecting
the 2 RCTs while items from Appropriate Source Population to Outcome Measurement (inclusive) are from the Newcastle-Ottawa
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siderable negative impact of opioids and related-drug
misuse outcomes, the evaluation of evidence regarding
long-term functional outcomes associated with opioid
overuse in ALBP patients is warranted. To the best of
our knowledge, this study is the first reported meta-
analysis on the synthesis of evidence for long-term
opioid overuse and associated adverse outcomes in
patients with ALBP. Our findings indicate that ALBP
patients prescribed opioids are at risk for continuing to
have long-term opioid prescription use and that opioid
therapy for ALBP does not expedite return to work.

Continued Opioid Use

The meta-analysis of pooled evidence showed that
there was a significant difference in recurrent opioid
use in patients prescribed opioids versus non-opioid us-
ers. This suggests that opioid prescribing for patients
affected by ALBP may constitute a risk factor for these
patients to continue to use opioids beyond the time
required for treatment of the acute condition. Previous
studies have also indicated that prescribing opioids for
acute pain management poses a high risk for long-term
opioid overuse (44,45)

Furthermore, patients prescribed opioids for ALBP
had double the risk of recurrent opioid use compared
to those who were not given an opioid prescription. In
support of our findings, several recent studies have also
found higher risks of long-term opioid use and over-
dose associated with initial opioid exposure (46,47),
especially prevalent in opioid-naive patients with acute
pain (48-50). However, due to the limited number of
studies for this meta-analysis and the presence of signif-
icant heterogeneity, the results should be interpreted
with caution.

Recent systematic reviews have shown that as a
result of the limited number of trials there is no cer-
tainty regarding the efficacy and safety of opioids in
ALBP individuals (42,51). There is also a lack of evidence
in support of long-term opioid use at any dose in the
treatment of ALBP. Our systematic review highlights
the need for revising current guidelines related to
prescribing opioids for ALBP treatment in light of the
associated risk factors in prescribing opioids leading to
recurrent and prolonged use of opioids.

Disability Duration and Opioid Use

We did not find a significant association between
opioid prescription and disability duration for ALBP
patients when combining study results. The findings of
Webster et al (34) revealed that longer work disability

was linked to prescribing as well as higher doses of
opioids despite adjusting for injury severity and demo-
graphic factors. This could be due to the negative effect
of opioids on physiological well-being or to patients’
greater risk of poor outcomes independent of opioids
(42). Lee et al (35), however, did not find an association
between opioid prescribing and disability duration.
These studies do not seem to indicate that opioids ac-
celerate patients’ return to work or improve functional
outcomes. Previous studies showed that prescribing
opioids for acute pain was associated with negative
consequences; in a study of primary care patients,
patients with acute pain who were prescribed opioids
were found to have worsening of pain, function, and
depression after 6 months compared to those who did
not receive opioids (52). In a study of acute pain related
to work injuries, patients receiving opioids for more
than one week were twice as likely to experience long-
term disability after one year (53).

Side Effects of Opioid Use for ALBP
management

Although there was no quantitative analysis pos-
sible for SEs, this review included studies of both obser-
vational and nonplacebo designs. We found that the
most commonly reported SEs of opioids in patients with
ALBP were gastrointestinal and neurological symptoms.
Other reported SEs included urinary symptoms, tired-
ness, and sweating (33). Other studies have reported
similar SEs when patients were administered opioids for
acute and chronic pain (54-56). The considerable het-
erogeneity and variability in SEs among the included
studies and low number of eligible trials posed a chal-
lenge to comparing SEs of different opioids. In addi-
tion, the 2 identified trials were both randomized par-
allel group designs comparing opioids to other types of
analgesics, with opioids demonstrating a significantly
higher rate of SEs. The reported overall rates of SEs
due to opioid medication (65%) were similar in the 2
randomized trials. SEs due to long-term use of opioids
in patients with ALBP are not clear from the trials in-
cluded, as the longest follow-up period was 3 weeks.
There were also differences in the 2 included trials in
terms of patient clinical demographics such as previous
exposure to opioids, severity of pain, or dose of opioid
medication administered during the trial. These factors
may all impact the incidence of SEs and should be taken
into account in the design of future trials.

The prevalence of SEs may also depend on methods
used for collection of information (56), which varied
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across the studies. Of note, both randomized clinical
trials included mostly healthy young male patients who
may recover more rapidly or have higher pain thresh-
olds compared to the elderly or those with comorbid
illness. Other factors that may explain the differences in
the reporting of the 2 randomized clinical trials include
differences in the duration of pain assessment, rang-
ing from a few hours to weekly assessment. Therefore,
these findings cannot be generalized to the wider
population, and larger scale clinical trials with longer
duration of follow-up are warranted to determine the
influences of gender, age, or other demographic fac-
tors on reported SEs.

Limitations

Despite the strengths of this systematic review
(such as adherence to PRISMA guidelines and publica-
tion of a protocol), there are potential limitations to
consider. For the analysis of unemployment, we were
only able to conduct an unpooled analysis. Although
we did attempt a meta-analysis, publication bias could
not be assessed due to the limited number of studies.
There was both statistical and clinical heterogeneity
among the included studies, due to differences in meth-
odology, study design, risk of selection, or performance
bias - which has been known to potentially affect
meta-analysis (58). In addition, most of the studies had
an unclear or high risk of bias and poorly defined SEs.
Despite such limitations, the rapid rise in prescription-
related opioid complications, including mortality due
to overdose, makes this systematic review needed and
raises the need for further studies to provide evidence
on the efficacy and safety of long-term opioid treat-
ment for patients with ALBP.

There is limited evidence to determine benefits
and adverse effects of opioids in various subgroups of
patients defined by clinical or demographic character-
istics. When facing challenges with randomized clinical
trials, well-designed observational studies with control
of potential confounding factors are much needed to
investigate the efficacy and safety of long-term opioid
use in patients with ALBP. Moreover, additional re-
search is needed to compare the benefits and safety of
various opioids and dosages.

Therefore, definitive conclusions on the effective-
ness of long-term opioid therapy for acute back pain
are not possible due to the scarcity of clinical evi-
dence. Within the limitations of this review, however,
significant risks appear to be associated with opioid
prescription for acute pain management, whereby no
improvement is found in employment status and risk of
continued use is evident.

CONCLUSIONS

This systematic review demonstrates that patients
with ALBP who are prescribed opioids are at a signifi-
cantly higher risk of continued opioid use. Furthermore,
prescribing opioids for ALBP patients is associated with
at least one adverse event and delayed recovery. The
findings of this systematic review, in addition to the
widespread opioid-prescribing trend, further highlight
the urgent need to conduct randomized trials to pro-
vide (a) evidence on the efficacy and safety of pharma-
ceutical opioids in the treatment of patients with ALBP
or (b) evidence-based guidelines to avoid prescribing
opioids for ALBP.
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Appendix 1. Complete search strategy.

MEDLINE=669

VN U AW~

B OR— o

15
16

exp Acute Pain

exp Low Back Pain
exp Analgesics, Opioid
exp Morphine

exp Codeine

exp Fentanyl

exp Tramadol

exp Meptazinol

exp Pentazocine

exp Methadone

exp Buprenorphine
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.

lor2
3or4or5or6or7or8or9orl0orllorl2orl3orl4orl5orl6orl7
18 and 19 (728)

limit 20 to humans (701)

EMBASE=6,565

exp pain

exp low back pain
exp narcotic analgesic agent
exp morphine

exp codeine

exp fentanyl

exp tramadol

exp meptazinol
exp pentazocine
exp methadone
exp buprenorphine
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.
acute pain.mp.
lor2orl8
3ordor5or6or7or8or9orl0orllorl2orl13orl4orl5orl6orl7
19 and 20

land 18

2o0r22

20 and 23

PsycINFO=247

O 0N U AW =

—
5}

11
12
13
14
15
16
17
18
19
20

22
23

exp Pain

exp Back Pain

1and 2

low back pain.mp.
acute pain.mp.

exp Opiates

exp MORPHINE
exp CODEINE

exp TRAMADOL
exp PENTAZOCINE
exp FENTANYL
exp METHADONE
meptazinol.mp.

exp BUPRENORPHINE
oxycodone.mp.
dipipanone.mp.
remifentanil.mp.
papaveretum.mp.
pethidine.mp.
tapentadol.mp.
3ordor5

6or7or8or9orl0orllorl2orl3orl4orl5orl6orl7orl8orl9or20

21and 22
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Appendix 1 con’t. Complete search strategy.

Web of Science =5,511

1 TS=acute pain

2 TS=low back pain

3 TS=analgesics, opioid
4 TS=morphine

5 TS= codeine

6 TS= tramadol

7 TS= pentazocine

8 TS= fentanyl

9 TS= methadone

10 TS= meptazinol

11 TS= buprenorphine
12 TS= oxycodone

13 TS= dipipanone

14 TS= remifentanil

15 TS= papaveretum

16 TS= pethidine

17 TS= tapentadol

18 #2 OR #1

19 #17 OR #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3
20 #19 AND #18

CINAHL= 229

1 MM "Acute Pain (Saba CCC)") OR (MM "Pain Clinics") OR "acute pain"
2 MM "Low Back Pain"

3 MH "Analgesics, Opioid+"

4 MH "Morphine+"

5 MH "Codeine+"

6 MM "Tramadol"

7 MH "Fentanyl+"

8 "meptazinol”

9 MH "Pentazocine”

10 MH "Methadone"

11 MH "Buprenorphine”

12 MH "Oxycodone"

13 "dipipanone”

14 "remifentanil"

15 "papaveretum”

16 "pethidine”

17 "tapentadol”

18 S1 OR S2

19 83 OR S4 OR S5 OR S6 OR §7 OR S8 OR S9 OR $10 OR S11 OR S12 OR 13 OR S14 OR S15 OR §16 OR S17
20 S18 AND S19

Cochrane Library and
Clinical Trials Registry=
179

remifentanil

papaveretum

pethidine

tapentadol

MeSH descriptor: [Acute Pain] explode all trees

MeSH descriptor: [Low Back Pain] explode all trees
MeSH descriptor: [Analgesics, Opioid] explode all trees
MeSH descriptor: [Morphine] explode all trees

MeSH descriptor: [Codeine] explode all trees

10 MeSH descriptor: [Fentanyl] explode all trees

11 MeSH descriptor: [Tramadol] explode all trees

12 MeSH descriptor: [Meptazinol] explode all trees

13 MeSH descriptor: [Pentazocine] explode all trees

14 MeSH descriptor: [Methadone] explode all trees
dt
: [

O 0N R W =

15 MeSH descriptor: [Buprenorphine] explode all trees

16 MeSH descriptor: [Oxycodone] explode all trees

17 dipipanone

18 #5 or #6

19 #1 or #2 or #3 or #4 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or 15 or #16 or #17
20 #18 and #19

National Institutes for
Health Clinical Trials
Registry = 207

Condition or disease terms: acute pain, low back pain
Intervention terms: opioids, analgesics, prescription

World Health
Organization International
Clinical Trials Registry
Platform = 288

acute pain OR low back pain AND opioids
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Appendix 2.

Data Extraction Form

Study ID: Reviewer Initials:

Publication Details

Author (last name, first initial):

Year:

Title:

Journal:

Country:

Methods

Study design: Study setting:

Length of study:

Description of sample:

Definition of ALBP:

Exposure:

Demographics

Number of participants: Total: Men:

Mean age (SD): Total: Men:

‘Women: Per group:

‘Women:

Per group:

Ethnicity:

Intervention (if applicable):

Outcome measurements:
Efficacy outcome

Schober test:

Pain measurement:

Oswestry disability questionnaire:

Modified Zung questionnaire:

Modified somatic perception questionnaire:
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Adverse events outcome:

Incidence of misuse:,

Opioid withdrawal symptoms:

Physical adverse events:

Social adversity:

Mortality:

Comments:

Results

Statistical methods:

Coefficient: 95% CI:

Adjusted for:

p-value:

Findings:

Limitations:

Inclusion Criteria

RCT or observational study design examining outcome of prescription opioid use for ALBP Participants aged 18 years or older

Exclusion Criteria
Pilot or feasibility studies

Patients with comorbid use disorder

Additional Comments:
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Appendix 3

Videman 1984 (33)

Study Identification Author Judgment | Justification

Random Sequence Generation Unclear Risk No information provided

Allocation Concealment (Selection Bias) | Unclear Risk No information provided

Blinding of Participants and Personnel Unclear Risk Study described as double-blind, but no information on blinding provided

Blinding of Outcome Assessment Unclear Risk Study described as double-blind, but no information on blinding provided

Incomplete Outcome Data Unclear Risk No information provided

Selective Reporting Low Risk All prespecified outcomes were reported

Other Low Risk No other biases apparent

Innes 1998 (32)

Study Identification Author Judgment | Justification

Random Sequence Generation Low Risk Patients allocated to groups based on a computer-generated randomization
code

Allocation Concealment (Selection Bias) | Unclear Risk No information provided

Blinding of Participants and Personnel Low Risk All drugs were prepared in identical capsules to preserve double-blinding

Blinding of Outcome Assessment Low Risk A blinded consultant entered all data and performed statistical analyses

Incomplete Outcome Data Low Risk Missing values for efficacy assessments performed during the first 6
h interval were interpolated or extrapolated as follows: if one or more
sequential evaluations were missing because the data were not recorded or
the patients were not available to complete the assessment, then data were
interpolated in a linear fashion; patients who required a second analgesic
dose within 6 h of the first had their missing (5 and 6 h) values interpolated
using the worst of the baseline rating or the last rating prior to the second
dosing; patients withdrawing from the study before T = 6 h had missing
values recorded as the last rating prior to discontinuation

Selective Reporting Low Risk All prespecified outcomes were reported

Other High Risk Study funded by company which produces one of the drugs under
investigation (Ketorolac)

Lee 2016 (35)

Study Identification

Author Judgment

Justification

Appropriate Source Population

Low Risk

Consecutive sample from a population representative of the condition under
study

Sufficient Power/Sample Size Low Risk Large sample size (N = 2887)

Adjust for Confounders or Other High Risk Several covariates included to adjust for individual characteristics and injury

Variables severity but did not adjust for covariates in all outcomes of interest.

Appropriate Statistical Analyses Low Risk Reported use of appropriate statistical analysis as required

Incomplete Outcome Data Unclear Risk No information provided

Outcome Measurement Low Risk Provided a detailed description of the outcome measures which are
appropriate for the outcome of interest

Follow-up Bias Unclear Risk No information provided
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Appendix 3 con’t.

‘Webster 2007 (34)

Study Identification Author Judgment Justification

Appropriate Source Population Low Risk Consecutive sample from a population representative of the
condition under study

Sufficient Power/Sample Size Low Risk Large sample size (N = 8443)

Adjust for Confounders or Other Variables High Risk Covariates included age, gender, job tenure, and low back
injury severity group

Appropriate Statistical Analyses Low Risk Reported use of appropriate statistical analysis as required

Incomplete Outcome Data Unclear Risk No information provided

Outcome Measurement Low Risk Provided a detailed description of the outcome measures
which are appropriate for the outcome of interest

Follow-up Bias Unclear Risk No information provided

REFERENCES

1

Hart LG, Deyo RA, Cherkin DC. Physi-
cian office visits for low back pain: Fre-
quency, clinical evaluation, and treat-
ment patterns from a US national sur-
vey. Spine (Phila Pa 1976) 1995; 20:11-19.
Deyo RA, Mirza SK, Martin BI. Back pain
prevalence and visit rates: Estimates
from US national surveys, 2002. Spine
(Phila Pa 1976) 2006; 31:2724-2727.

Hoy D, March L, Brooks P, Blyth F, Woolf
A, Bain C. The global burden of low back
pain: Estimates from the Global Burden
of Disease 2010 study. Ann Rheum Dis
2014; 73:968-974.

Ehrlich GE. Low back pain. Bull World
Heal Organ 2003; 81:671-676.

Van Tulder M, Becker A, Bekkering T,
Breen A, del Real MT, Hutchinson A,
Koes B, Laerum E, Malmivaara A. Chap-
ter 3. European guidelines for the man-
agement of acute nonspecific low back
pain in primary care. Eur spine ] 2006;
15:5169-5191.

Coste J, Delecoeuillerie G, Cohen de
Lara AC, LeParc J, Paolaggi J. Clinical
course and prognostic factors in acute
low back pain: An inception cohort
study in primary care practice. BMJ 1994;
308:577-580.

Pengel LH, Herbert RD, Maher CG, Ref-
shauge KM. Acute low back pain: Sys-
tematic review of its prognosis. BMJ
2003; 327:323.

Chou R, Huffman LH. Medications for
acute and chronic low back pain: A re-
view of the evidence for an American

Pain Society/American College of Physi-
cians clinical practice guideline. Ann In-
tern Med 2007; 147:505-514.

Casazza BA. Diagnosis and treatment of
acute low back pain. Am Fam Physician
2012; 85:343-50.

Goertz M, Thorson D, Bonsell ), Camp-
bell R, Kuku O, Mueller B, Locketz A.
Adult acute and subacute low back pain.
Bloomington, MN: Institute for Clini-
cal Systems Improvement; 2012. https://
www.icsi.org/_asset/bjvqrj/LBP.pdf. Up-
dated November 2012. Accessed June 1,
2017.

Mclntosh G, Hall H. Low back pain
(acute). BM] Clin Evid 2011; 2011:1102.
Ashworth J, Green DJ, Dunn KM, Jordan
KP. Opioid use among low back pain pa-
tients in primary care: Is opioid prescrip-
tion associated with disability at 6-month
follow-up? Pain 2013; 154:1038-1044.
Chou R, Qaseem A, Snow V, Casey D,
Cross JT, Shekelle P, Owens DK. Diag-
nosis and treatment of low back pain: A
joint clinical practice guideline from the
American College of Physicians and the
American Pain Society. Ann Intern Med
2007; 147:478-491.

Deyo RA, Von Korff M, Duhrkoop D.
Opioids for low back pain. BMJ 2015;
350:g6380.

Volinn E, Fargo JD, Fine PG. Opioid ther-
apy for nonspecific low back pain and
the outcome of chronic work loss. Pain.
2000; 142:194-201.

Deyo RA, Smith DHM, Johnson ES,

20.

21.

22.

23.

Donovan M, Tilloston CJ, Yang X, Petrik
A, Dobscha SK. Opioids for back pain
patients: Primary care prescribing pat-
terns and use of services. ] Am Board
Fam Med 2011; 24:717-727.

Edlund M), Martin BC, Devries A, Fan
M-Y, Braden JB, Sullivan MD. Trends in
use of opioids for chronic non-cancer
pain among individuals with mental
health and substance use disorders: The
TROUP study. Clin ] Pain 2010; 26:1-8.
Fischer B, Rehm J, Brissette S, Brochu S,
Bruneau J, El-Guebaly N, Noel L, Tyn-
dall M, Wild C, Mun P, Baliunas D. Illicit
opioid use in Canada: Comparing so-
cial, health, and drug use characteristics
of untreated users in five cities (OPICAN
study). ] Urban Heal 2005; 82:250-266.
Davison C, Perron M. First Do No Harm:
Responding to Canada’s Prescription Drug
Crisis. Ottawa, ON: Canadian Centre on
Substance Abuse; 2013.

Gomes T, Mamdani MM, Dhalla IA,
Cornish S, Paterson JM, Juurlink DN.
The burden of premature opioid-related
mortality. Addiction 2014; 109:1482-1488.
Schuckit MA. Treatment of opioid-use
disorders. N Engl ] Med 2016; 375:357-368.
Subramaniam GA, Stitzer MA. Clini-
cal characteristics of treatment-seeking
prescription opioid vs. heroin-using ad-
olescents with opioid use disorder. Drug
Alcohol Depend 2009; 101:13-19.

Bawor M, Dennis BB, Varenbut M,
Daiter J, Marsh DC, Plater C, Worster
A, Steiner M, Anglin R, Pare G, Desai D,
Thabane L, Samaan Z. Sex differences in

www.painphysicianjournal.com

137

214



PhD. Thesis- N. Sanger; McMaster University — Medical Science

Pain Physician: March/April 2019: 22:119-138

24.

25.

27.

29.

30.

31

33

34

substance use, health, and social func-
tioning among opioid users receiving
methadone treatment: A multicenter
cohort study. Biol Sex Differ 2015; 6:21.
American Psychiatric Association. Diag-
nostic and statistical manual of mental
disorders (DSM-5®). sth ed. Washington,
DC: American Psychiatric Publishing;
2013

Moher D, Liberati A, Tetzlaff J, Altman
DG; PRISMA Group. Preferred reporting
items for systematic reviews and meta-
analyses: The PRISMA statement. PLoS
Med 2009; 6:1000097.

Mouravska N, Zielinski L, Bhatt M,
Sanger N, Bawor M, Dennis B, Banfield
L, MacKillop J, Paul J, Worster A, Laplan-
te P, Thabane L, Samaan Z. Adverse out-
comes associated with opioid prescrip-
tion for acute low back pain: A system-
atic review protocol. Syst Rev 2017; 6:163.
Bawor M, Dennis BB, Anglin R, Steiner
M, Thabane L, Samaan Z. Sex differ-
ences in outcomes of methadone main-
tenance treatment for opioid addiction:
A systematic review protocol. Syst Rev
2014; 3:45.

Higgins JPT, Altman DG, Ggtzsche PC,
Juni P, Moher D, Oxman AD, Savovic J,
Schulz KF, Weeks L, Sterne JAC. The Co-
chrane Collaboration’s tool for assessing
risk of bias in randomised trials. BM]
2011; 343:d5928.

Guyatt GH, Oxman AD, Schiinemann
HJ, Tugwell P, Knottnerus A. GRADE
guidelines: A new series of articles in the
Journal of Clinical Epidemiology. ] Clin
Epidemiol 2011; 64:380-382.

Higgins JPT, Green S. Cochrane Hand-
book for Systematic Reviews of Interven-
tions. Vol 4. John Wiley & Sons, Hobo-
ken, NJ; 2011.

Lau J, loannidis JPA, Terrin N, Schmid
CH, Olkin I. Evidence based medicine:
The case of the misleading funnel plot.
BM]J 2006; 333:597-600.

Innes G, Croskerry P, Worthington J,
Beveridge R, Jones D. Ketorolac ver-
sus acetaminophen-codeine in the
emergency department treatment of
acute low back pain. ] Emerg Med 1998;
16:549-556.

Videman T, Heikkili J, Partanen T. Dou-
ble-blind parallel study of meptazinol
versus diflunisal in the treatment of
lumbago. Curr Med Res Opin 1984;
9:246-252.

Webster BS, Verma SK, Gatchel R). Rela-
tionship between early opioid prescrib-
ing for acute occupational low back pain
and disability duration, medical costs,
subsequent surgery and late opioid use.

36.

40.

41

42.

4

44.

45

46.

47.

Spine (Phila Pa 1976) 2007; 32:2127-2132.
Lee SS, Choi Y, Pransky GS. Extent and
impact of opioid prescribing for acute
occupational low back pain in the emer-
gency department. ] Emerg Med 2016;
50:376-384.

Rudd RA, Aleshire N, Zibbell JE, Glad-
den RM. Increases in drug and opi-
oid overdose deaths — United States,
2000-2014. Centers Dis Control Prev
MMWR 2016; 64:1378-1382.

Degenhardt L, Hall W. Extent of illicit
drug use and dependence, and their
contribution to the global burden of
disease. Lancet 2012; 379:55-70.

Nosyk B, Marshall BDL, Fischer B, Mon-
taner JSG, Wood E, Kerr T. Increases in
the availability of prescribed opioids in
a Canadian setting. Drug Alcohol Depend
2012; 126:7-12.

Darnall BD, Stacey BR, Chou R. Medi-
cal and psychological risks and conse-
quences of long-term opioid therapy in
women. Pain Med 2012; 13:1181-1211.
Cantrill SV, Brown MD, Carlisle R, Del-
aney KA, Hays DP, Nelson LS, O’Connor
RE, Papa A, Sporer KA, Todd KH, Whit-
son RR. Clinical policy: Critical issues
in the prescribing of opioids for adult
patients in the emergency department.
Ann Emerg Med 2012; 60:499-525.
Qaseem A, Wilt T), McLean RM, Forciea
MA. Noninvasive treatments for acute,
subacute, and chronic low back pain:
A clinical practice guideline from the
American College of Physicians. Ann In-
tern Med 2017; 166:514-530.

Deyo RA, Von Korff M, Duhrkoop D.
Opioids for low back pain. BM] 2015;
350:g6380.

Kalso E, Edwards JE, Moore RA, McQuay
HJ. Opioids in chronic non-cancer pain:
Systematic review of efficacy and safety.
Pain 2004; 112:372-380.

Shah A, Hayes CJ, Martin BC. Charac-
teristics of initial prescription episodes
and likelihood of long-term opioid use-
United States, 2006-2015. MMWR Morb
Mortal Wkly Rep 2017; 66:265-269.
Harbaugh CM, Lee JS, Hu HM, McCabe
SC . Persistent opioid use among pe-
diatric patients after surgery. Pediatrics
2018; 141:€20172439.

Brat GA, Agniel D, Beam A, Yorkgitis
B, Bicket M, Homer M, Fox KP, Knecht
DB, McMahill-Walraven CN, Palmer N,
Kohane . Postsurgical prescriptions for
opioid naive patients and association
with overdose and misuse: Retrospec-
tive cohort study. BM] 2018; 360:j5790.
Shah A, Hayes CJ, Martin BC. Factors in-

48.

49.

50.

5L

52.

53.

54.

55

56.

57-

58.

fluencing long-term opioid use among
opioid naive patients: An examination
of initial prescription characteristics and
pain etiologies. J Pain 2017; 18:1374-1383.
Brummett CM, Waljee JF, Goesling J,
Moser S, Lin P, Englesbe M), Bohnert
ASB, Kheterpal S, Nallamothu BK. New
persistent opioid use after minor and
major surgical procedures in US adults.
JAMA Surg 2017; 152:€170504-€170504.
Bateman BT, Franklin JM, Bykov K,
Avorn ), Shrank WH, Brennan TA,
Landon JE, Rathmell JP, Huybrechts
KF, Fischer MA, Choudry NK. Persistent
opioid use following cesarean delivery:
Patterns and predictors among opioid-
naive women. Am ] Obstet Gynecol 2016;
215:353.

Sun EC, Darnall BD, Baker LC, Mack-
ey S. Incidence of and risk factors for
chronic opioid use among opioid-naive
patients in the postoperative period.
JAMA Intern Med 2016; 176:1286-1293.
Shaheed CA, Maher CG, Williams KA,
Day R, McLachlan AJ. Efficacy, tolerabil-
ity, and dose-dependent effects of opi-
oid analgesics for low back pain: A sys-
tematic review and meta-analysis. JAMA
Intern Med 2016; 176:958-968.

Von Korff M, Saunders K, Ray GT, Bou-
dreau D, Campbell C, Merrill J, Sullivan
MD, Rutter C, Silverberg M, Banta-
Green C, Weisner C. Defacto long-term
opioid therapy for non-cancer pain. Clin
] Pain 2008; 24:521-527.

Franklin GM, Stover BD, Turner JA,
Fulton-Kehoe D, Wickizer TM. Early
opioid prescription and subsequent
disability among workers with back in-
juries: The disability risk identification
study cohort. Spine (Phila Pa 1976) 2008;
331199-204.

Ricardo Buenaventura M, Rajive Adlaka
M, Nalini Sehgal M. Opioid complica-
tions and side effects. Pain Physician
2008; 11:5105-5120.

Carr DB, Goudas LC. Acute pain. Lancet
1999; 353:2051-2058.

Furlan AD, Sandoval JA, Mailis-Gagnon
A, Tunks E. Opioids for chronic noncan-
cer pain: A meta-analysis of effective-
ness and side effects. Can Med Assoc ]
2006; 174:1589-1594.

Edwards JE, McQuay HJ, Moore RA,
Collins SL. Reporting of adverse effects
in clinical trials should be improved:
Lessons from acute postoperative pain.
] Pain Symptom Manage 1999; 18:427-437.
Moore RA. Pain and systematic re-
views. Acta Anaesthesiol Scand 2001;
45:1136-1139.

138

www.painphysicianjournal.com

215



PhD. Thesis- N. Sanger; McMaster University — Medical Science

Sanger et al. Systematic Reviews (2018) 7:16
DOI 10.1186/513643-018-0682-0

Treatment outcomes in patients with

Systematic Reviews

@ CrossMark

opioid use disorder initiated by
prescription: a systematic review protocol

Nitika Sanger', Meha Bhatt?, Laura Zielinski®, Stephanie Sanger®, Hamnah Shahid®, Bianca Bantoto®,

M.Constantine Samaan'’®, Russell de Souza'? and Zainab Samaan

Abstract
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Background: In North America, opioid use has become a public health crisis with policy makers declaring it a state of
emergency. Opioid substitution therapy (OST) is a harm-reduction method used in treating opioid use disorder. While
OST has shown to be successful in improving treatment outcomes, there is still a great degree of variability among
patients. This cohort of patients has shifted from young males using heroin to a greater number of older people and
women using prescription opioids. The primary objective of this review is to examine the literature on the association
between the first exposure to opioids through prescription versus illicit use and OST treatment outcomes.

Method: An electronic search will be conducted on the EMBASE, MEDLINE, PsycINFO, and Cumulative Index to
Nursing and Allied Health Literature (CINAHL) databases. Two independent reviewers will conduct the initial title and
abstract screenings using predetermined criteria for inclusion and exclusion. Reviewers will then conduct full-text data
extraction using a pilot-tested data extraction form in duplicate. A third author will resolve disagreements if consensus

cannot be reached. Quality and risk of bias assessment will be conducted along with a sensitivity analysis for all
included studies. Qualitative summary of the evidence will be provided, and when possible, a meta-analysis will be
conducted, along with heterogeneity calculation. The reporting of this protocol follows the PRISMA-P.

Discussion: We expect that this review will help determine whether patients that were initially exposed to opioids
through a prescription differ in OST treatment outcomes in comparison to people who used opioids through illicit
means. We hope that this review will provide evidence related to prescription opioids exposure and future treatment
outcomes, which will aid clinicians in their decisions to prescribe opioids or not for specific populations at risk.

Systematic review registration: PROSPERO CRD42017058143

Keywords: Opioid substitution therapy, OST, Prescription opioids, Systematic review, Opioid use disorder, Protocol

Background

Rationale

The global opioid crisis is marked by a striking 32 to 36
million individuals who used opioids worldwide [1].
Illicit opioid use is associated with an increased risk of
infections such as HIV and hepatitis C, dependency,
poly-substance use, psychiatric comorbidity, criminal ac-
tivity and death [2-4]. Opioids are now the primary
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cause of drug-related deaths in North America, with a
200% increase in the number of opioid-related deaths
since 2000 [5]. Regular use of opioids can result in opi-
oid use disorder (OUD), a chronic psychiatric disorder
characterized by loss of control over the drug use, be-
havioural and psychological symptoms related to drug
use and impairment in normal function of the affected
individuals [2]. Treatment of OUD also takes an eco-
nomic toll on the healthcare system [6]. The increased
misuse of prescription opioids has contributed to these
rising numbers of opioid use and its related conse-
quences [5]. Historically, many individuals were first in-
troduced to opioids through recreational drugs such as

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http:/creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http:/creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated
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heroin [7, 8]. However, recent opioid use patterns have
contributed to a demographic shift in which individuals
developed OUD after being exposed to opioids by means
of prescription drugs such as fentanyl, codeine, or oxy-
codone [9, 10]. Today, Canada is the world’s second
highest consumer of prescription opioids after USA [11].

Currently, opioid substitution therapy (OST) is used to
treat OUD. OST is a harm reduction treatment that aims
to limit adverse risks and events associated with illicit opi-
oid use [12]. This entails the prescription of longer-acting
opioids with less euphoric effects in order to minimize
cravings and prevent withdrawal symptoms [12, 13]. The
most commonly used opioid substitutes are methadone,
buprenorphine, naltrexone and suboxone® (a combination
of buprenorphine and naloxone) [12-14]. OST has a posi-
tive impact on OUD including a variety of social and
health-related factors, such as a decline in the use of illicit
substances, unemployment, HIV prevalence, criminal ac-
tivities and mortality [2, 13, 15]. OST has also demon-
strated improved social functioning and treatment
retention [13-15]. However, while OST has demonstrated
some success in managing OUD, there is still a great de-
gree of variability in treatment outcomes [4].

This variability in treatment outcomes may be partially
explained by a shifting OST population resulting from
changes in the way in which an individual is first intro-
duced to opioids. A recent study estimated that 52% of
women and 38% of men are seeking treatment for OUD
having first been exposed to opioids through a prescrip-
tion [9]. Previous research demonstrates that patients in
treatment for OUD were mainly young adult males,
around 20 years of age, who injected heroin [8, 9, 16].
However, the patients receiving OST today are older and
have a greater number of women [10, 17, 18]. This
demographic shift warrants new investigation, as past re-
search many no longer apply to this population.

Studies that look at the relationship between patients
who initially started misusing opioids through a medical
prescription and OST outcomes present conflicting find-
ings. Some studies show that those in buprenorphine
treatment that have misused prescriptions only have bet-
ter treatment retention in comparison to people who
have misused heroin [19] while other studies demon-
strate that those that have misused prescriptions only do
not differ in treatment retention from those misusing
illicit opioids such as heroin [20].

The relationship between prescription opioids and OST
outcomes may also be affected by physical health status.
Opioids have become one of the most commonly used
medications for pain in North America due to their anal-
gesic effects [21]. Given the high prevalence of comorbid
pain in the OUD population, it has been suggested that
the chronic pain population is at risk for an increased like-
lihood to misuse prescription opioids [21-23].

Page 2 of 6

It remains unclear, however, as to whether an associ-
ation between initial exposure to opioids through a med-
ical prescription and OST outcomes exists and if
confounding variables heavily influence this relationship.
Conducting a systematic evaluation of the literature on
this topic is essential and can identify factors influencing
treatment outcomes that may be overlooked in individ-
ual studies. We hypothesize that patients that were ex-
posed to opioids through a prescription will have a
different response to OST as defined by illicit opioid use
and treatment retention.

Objectives

The aim of this systematic review is to synthesize and
appraise the existing literature on the effects of initial
exposure to opioids by prescription compared to those
introduced through illicit opioid substitution therapy
treatment outcomes in patients diagnosed with opioid
use disorder.

Specifically, the study objectives are:

1. Summarize the literature examining the association
between exposure to opioids through a medical
prescription and OST outcome (primary: illicit
opioid use, secondary: treatment retention and poly-
substance use).

2. If possible, combine study findings in a meta-
analysis comparing the OST treatment outcomes of
those that were initially exposed to opioids through
a legitimate prescription and those that were intro-
duced through illicit means.

3. Conduct subgroup analyses based on age, sex,
country and method of OST treatment outcome
measurement.

Methods

Eligibility criteria

This review will consist of published observational
cross-sectional and cohort studies and randomized con-
trol trials (RCTs) examining the association between opi-
oid prescription misuse and OST outcomes. These
studies may have been conducted in different settings in-
cluding hospital, outpatient or community-based. Pri-
mary studies will include the main exposure to opioids
through a prescription and OST treatment outcomes.
The included studies will be comparing those intro-
duced to opioids through a legitimate prescription
and those introduced through illicit means. The indi-
viduals that began their use through a prescription
not prescribed to them will be in the group of those
that obtained opioids through other means (ie. a
family member, street or friend) as this can be de-
fined as illicit use. There will be no age, sex, language
or type of study population restrictions.
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Studies will be excluded if they do not assess at least
one of the primary or secondary outcomes of interest
detailed below. Most of the research on OST treatment
outcomes study the current type of opioid misuse (i.e.
street drugs or prescription) and fail to identify the
method of initial exposure to opioids. As such, these
studies will be omitted from our analysis, as it will not
be possible to make conclusions pertaining to the pri-
mary exposure of interest and the association with OST
results. In addition, studies investigating patients in OST
for other reasons apart from treatment of OUD will also
be omitted.

Outcomes and prioritization

The primary study outcome, illicit opioid use, will be
used to determine the effectiveness of the OST and may
be quantified in various ways such as urine toxicology or
self-reports as provided in the primary studies. Second-
ary outcomes will include treatment retention and poly-
substance use. Treatment retention may be quantified as
ratio of people who are still in treatment at the time the
study completion or average period of time in treatment.
Poly-substance use may be measured in similar ways to
illicit opioid use (i.e. urine toxicology, self-reports).

Information sources

In order to identify the relevant articles that will be used
in the review, a health sciences librarian (SS) was con-
sulted to develop a search strategy. The databases to be
searched from inception are EMBASE, MEDLINE, Psy-
cINFO, and Cumulative Index to Nursing and Allied
Health Literature (CINAHL). Articles will be identified
using search terms related to prescription opioids and
opioid use disorder together with their medical subject
headings (MeSH) in different combinations (Table 1).
An in-depth search will be carried out comprising of
keywords found in the title, and abstract fields. To en-
sure that unnecessary restrictions on the search findings
are avoided, the study findings will not be included in
the search strategy. The searches will be restricted to
studies conducted in human research participants. Gray
literature will be searched using ProQuest Dissertations
as well as the Theses Worldwide database. Lastly, a com-
prehensive hand search of reference lists of the relevant
articles will be carried out to identify additional articles
that may not have been captured in the original search.

Search strategy
Study records

Data management Articles identified by the search
strategy will be uploaded to an online platform known
as Google Forms. Google Forms will allow for manage-
ment of the articles and will also allow the authors to
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collaborate simultaneously. The review team will be pro-
vided training on how to use Google Forms prior to the
commencement of the study to ensure calibration of the
forms and the data abstraction methods. A pilot of 20
studies will first be carried out to calibrate the study
forms and assess level of agreement.

Selection process Two independent reviewers will carry
out the title and abstract screening in duplicate to iden-
tify appropriate articles using previously established cri-
teria. Eligible articles will then undergo full-text review
in duplicate. Disagreements will be resolved by discus-
sion and consensus, and in cases were no resolution is
reached, a third author will be consulted. During each
stage of screening, a kappa statistic will be used to estab-
lish inter-rater agreements. Exceptional agreement be-
tween reviewers will be demonstrated as a kappa value
of at least 0.75 [24]. In cases were additional clarification
is needed, the primary study authors will be contacted to
help determine eligibility. The preferred reporting items
for systematic reviews and meta-analyses (PRISMA) [25]
flow diagram will be used when reporting the full sys-
tematic review.

Data collection process Independent reviewers will re-
trieve the data using a previously piloted data extraction
form in duplicate (see Additional file 1). To ensure
standardization, consistency among reviewers will be ad-
dressed by assessing completed pilot data extraction forms.

Data items For included data items, please see Add-
itional file 1. The information to be retrieved by the re-
viewers will consist of details of the publication such as
name of the first author, year of publication, journal and
country of publication; research design that was used;
demographics of the research participants; type and method
of measuring opioid exposure (i.e. medical prescription or
illicit); OST outcome measures; overall findings of the study
and the study statistical results. In the case of missing data
for any study, the authors will be contacted.

Risk of bias The risk of bias will be appraised using the
modified Newcastle-Ottawa Scale (NOS) [26, 27] to ap-
praise the likelihood of bias in studies that are mainly
observational in nature. This modified scale comprises
seven questions that assess bias in four realms: choice
bias, performance bias, identification bias and informa-
tion bias. Risk of bias is quantified on a scale 0 to 3
where 0 is high risk and 3 is low risk. The modified
model has eliminated items concerning the comparabil-
ity of groups. To assess risk of bias in RCTs, we will use
the Cochrane Collaboration tool which will look at six
domains including selection bias, reporting bias, attrition
bias, performance bias, detection bias and other biases
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Table 1 Search strategy (Continued)

MEDLINE = 6250

EMBASE = 14,649

PsycINFO = 2898

1 exp Analgesics, Opioid/

2 (opiate* or opioid* or

fentanyl or narcotic* or

dilaudid or oxycontin®

or oxycod*).ti,ab.

31or2

4 exp Drug Prescriptions/

5 (prescript* or prescrib*

or pharmaceutical* or legal®).ti,ab.
64 or 5

73 and 6

8 ((prescript* or prescrib*

or pharmaceutical*) adj2

(opioid* or opiate* or dilaudid

or fentanyl or codeine

or oxyco®)).ti,ab.

97 or 8

10 Opioid-Related Disorders/

11 Heroin Dependence/

12 Substance-Related Disorders/
13 Substance Abuse, Intravenous/
14 ((opiate* or opioid*

or heroin* or oxyco* or codeine*
or dilaudid or fentanyl or drug*
or substance®) adj2 (use* or using
or misuse* or abus* or dependence*
or dependent* or addict)).ti,ab.
1510 or 11 or 12 or 13 or 14

169 and 15

17 exp animals/ not (humans/
and exp animals/)

1816 not 17

1 exp heroin dependence/

2 opiate/

3 exp opiate addiction/

4 substance abuse/

5 ((opiate* or opioid* or

heroin* or oxyco* or codeine®

or dilaudid or fentanyl or drug*
or substance*) adj2 (use* or using
or misuse* or abus* or dependence*
or dependent* or addict)).ti,ab.
6l or2or3or4ors

7 ((prescript* or prescrib*

or pharmaceutical*) adj2 (opioid*
or opiate* or dilaudid or fentany!
or codeine or oxyco®)).ti,ab.

8 (prescript* or prescrib*

or pharmaceutical* or legal®).ti,ab.
9 exp prescription/

10 exp prescription drug/

11 (opiate* or opioid* or fentany!
or narcotic* or dilaudid

or oxycontin* or oxycod*).ti,ab.
12 exp narcotic analgesic agent/
1311 o0r12

148 or 9 or 10

1513 and 14

167 or 15

176 and 16

18 limit 17 to human

1 exp Opiates/

2 (opiate* or opioid* or fentanyl

or narcotic* or dilaudid or oxycontin*
or oxycod*).tiab.

3 exp Prescription Drugs/

41 0r2

CINAHL = 1143

5 (prescript* or prescrib*

or pharmaceutical*

or legal®).tiab.

63 or 5

74 and 6

8 ((prescript* or prescrib*

or pharmaceutical®) adj2 (opioid*

or opiate* or dilaudid or fentany!

or codeine or oxyco®)).ti,ab.

97 or 8

10 exp Heroin Addiction/ or exp Heroin/
11 exp Intravenous Drug Usage/

12 ((opiate* or oxyco* or opioid*

or heroin* or codeine* or dilaudid

or fentanyl or drug* or substance*) adj2
(use* or using or misuse* or abus*

or dependence* or dependent®

or addict®)).ti,ab.

1310 0r 11 or 12

149 and 13

1 (MH "Drugs, Non-Prescription”)

OR (MH “Drugs, Prescription”) OR

(MH "Prescriptions, Drug”) OR

(MH "Drugs, Off-Label”)

2 (MH "Substance Use Disorders")

3 (MH "Heroin”) OR (MH “Substance
Dependence”)

4 (MH "Substance Abuse, Intravenous’)

5 ((opiate* or opioid* or oxyco* or heroin*
or codeine* or dilaudid or fentany! or drug®
or substance®) N2 (use* or using or misuse®
or abus* or dependence*

or dependent* or addict*))

6 (MH "Analgesics, Opioid”)

7 (opiate* or opioid* or fentanyl

or narcotic* or dilaudid

or oxycontin® or oxycod*)
820R30R40RS5

9 ((prescript* or prescrib* or pharmaceutical®)
n2 (opioid* or opiate* or dilaudid or fentanyl
or codeine or oxyco®))

101OR6 OR7

11 (prescript* or prescrib*

or pharmaceutical* or legal*)

121 0R 11

1310 AND 12

149 OR 13

158 AND 14 (limtiters- human)

[28]. These results will be displayed in a table to facili-
tate easy comparison between the quality of studies in-

cluded in this review.

Data synthesis All included studies will be appraised
with a qualitative summary, and then if possible, a meta-
analysis will be undertaken. Our primary analysis will
compare treatment outcomes for patients that initiated
opioid use by prescription (and continue to use prescrip-
tion opioids) to those patients that started using opioids
through illicit means. If studies further report that the
patients who initially began through prescription have

transitioned to using non-prescription opioids (or both),
we will conduct a sensitivity analysis by removing these
studies to determine whether it has an effect on the
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outcomes. Studies will be merged in a meta-analysis de-
pending on the similarity between design of the study
and the measurements of the outcomes. Depending on
the design of the research, direct estimates will be
pooled separately as pooling data from observational
studies as well as RCTs is not advisable [29].

To account for the anticipated heterogeneity in the in-
cluded studies, a random effect model for the meta-
analysis will be used. This model takes both within-study
and between-study variance into consideration to offer a
modest estimate in comparison to a fixed-effect model.
The outcomes will be featured on a forest plot. Moreover,
a sensitivity analysis might also be carried out to compare
the outcomes of the studies with high or low risk of bias.

Heterogeneity will be computed among the pooled ar-
ticles through the use of I* statistic. It is recommended
that cut-off values are not enforced since the significance
of heterogeneity relies on a variety of factors, although
Cochrane has recommended that a value of < 40% might
not signify a noteworthy amount of heterogeneity [29].
Therefore, likely sources of heterogeneity are going to
be evaluated as long as there is an /* statistic >40%. In
this case, subgroup analyses will also be conducted.

Some of the likely sources of heterogeneity include
age, sex, types of opioids and outcome measurements.
These are going to be examined through the use of sub-
group analyses. We also plan to conduct a subgroup
analysis if possible examining the differences in treat-
ment outcomes for individuals who obtained opioids
through different sources (i.e. street, family members,
friend).

Meta-bias Egger’s plot will be created to assess the like-
lihood of publication bias in the included articles.

Confidence in the cumulative evidence The grading of
recommendations, assessment, development and evalu-
ation (GRADE) framework will be used to assess the
quality of the evidence [30]. This scale evaluates evi-
dence based on five realms: risk of bias, publication bias,
consistency, directness and accuracy.

Presenting and reporting of the study results This
systematic review will be reported in compliance with
PRISMA reporting guidelines [25]. A flow diagram will
be used to demonstrate the selection of studies including
reasons for exclusion. The present protocol follows the
preferred reporting items for systematic review and
meta-analysis protocol (PRISMA-P) guidelines which is
attached (see Additional file 2) [31].

Discussion
Using the evidence obtained from this systematic review,
we expect to draw conclusions regarding the presence of
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an association between being exposed to opioids through
a medical prescription and opioid substitution therapy
outcomes. Examining the current literature in a system-
atic way will allow us to summarize existing findings on
this topic and to critically appraise the risk of bias and
methodological quality of these studies. The present lit-
erature primarily focused on the cohort of patients that
were exposed to opioids through illicit means and little
is known about the cohort of patients that started mis-
using opioids after using a prescription. This new shift
in demographic profile of opioid users and the predom-
inance of prescription opioid use over heroin in different
parts of the world including Canada and the USA, the
highest opioid-consuming countries in the world, war-
rants a detailed examination of the literature.

Given the rise of prescription opioid use in Canada
and the USA, it is important that we evaluate factors
that may affect the effectiveness of opioid substitution
treatment for this cohort of patients.

Additional files

Additional File 1: Data extraction form in. This form includes all the
information we intend to extract from the included studies. (PDF 54 kb)
Additional File 2: PRISMA-P checklist. These are the guidelines that this
protocol was reported by. (PDF 92 kb)

Abbreviations

GRADE: Grading of Recommendations Assessment, Development and
Evaluation; NOS: Newcastle-Ottawa scale; OST: Opioid substitution therapy;
QOUD: Opioid use disorder; PRISMA-P: Preferred reporting items for systematic
review and meta-analysis protocols; PRISMA: Preferred reporting items for
systematic reviews and meta-analyses; RCT: Randomized control trials

Acknowledgements
Not applicable

Funding

NS is supported by Sloan Partners LLP as part of a graduate scholarship. The
funding agency has no role in the review process, design of the study, or
publication of the results.

Availability of data and materials
Not applicable

Authors’ contributions

NS contributed to the conception and design of the study, development of
data extraction forms, search strategy, manuscript writing and final review of
the manuscript. MB contributed to the methodological design, critical
revision and final review of the manuscript. LZ contributed to the
methodological design, critical revision and final review of the manuscript.
SS contributed to the development of the search strategy and final review of
the manuscript. HS contributed to the critical revision and final review of the
manuscript. BB contributed to the critical revision and final review of the
manuscript. CS contributed to the critical revision and final review of the
manuscript. RS contributed to the critical revision and final review of the
manuscript. ZS contributed to the conception and design of the study,
critical revision and final approval of the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable

220



PhD. Thesis- N. Sanger; McMaster University — Medical Science

Sanger et al. Systematic Reviews (2018) 7:16

Consent for publication
All authors consent and approve the manuscript for publication.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

"Medical Sciences Graduate Program, McMaster University, Hamilton, ON,
Canada. “Department of Health Research Methods, Evidence and Impact,
McMaster University, Hamilton, ON, Canada. *Department of Psychiatry and
Behavioural Neurosciences, McMaster University, Hamilton, ON, Canada.
“Health Science Library, McMaster University, Hamilton, ON, Canada. *Arts &
Sciences, McMaster University, Hamilton, ON, Canada. ®Integrated Sciences
Program, McMaster University, Hamilton, ON, Canada. 7Depanmem of
Pediatrics, McMaster University, Hamilton, ON, Canada. ®Division of Pediatric
Endocrinology, McMaster Children’s Hospital, Hamilton, ON, Canada. *Peter
Boris Centre for Addictions Research, St. Joseph's Healthcare Hamilton,
Hamilton, ON, Canada. '°Mood Disorders Program, St. Joseph'’s Healthcare
Hamilton, 100 West 5th St, Hamilton, ON L8N 3K7, Canada.

Received: 12 May 2017 Accepted: 12 January 2018
Published online: 25 January 2018

References

1. UNODC. World drug report 2015 [Internet], vol. 53: United Nations
publication; 2015. p. 1689-99. Available from: https://www.unodc.org/
documents/wdr2015/World_Drug_Report_2015.pdf.

2. American Psychiatric Association, 2013. Diagnostic and statistical manual of
mental disorders (DSM-5). American Psychiatric Pub. Washington, DC.

3. Fischer B, Rehm J, Brissette S, Brochu S, Bruneau J, E--Guebaly N, et al. lllicit
opioid use in Canada: comparing social, health, and drug use characteristics of
untreated users in five cities (OPICAN study). J Urban Heal. 2005;82(2):250-66.

4. Bertschy G. Methadone maintenance treatment: an update. Eur Arch
Psychiatry Clin Neurosci. 1995;245(2):114-24.

5. Rudd RA, Aleshire N, Zibbell JE, Gladden RM. Increases in drug and opioid
overdose deaths—United States, 2000-2014. Centers Dis Control Prev
MMWR. 2016;64:1378-82.

6. Degenhardt L, Hall W. Extent of illicit drug use and dependence, and their
contribution to the global burden of disease. Lancet. 2012;379(9810):55-70.

7. Unick GJ, Rosenblum D, Mars S, Ciccarone D. Intertwined epidemics:
national demographic trends in hospitalizations for heroin- and opioid-
related overdoses, 1993-2009. PLoS One [Internet]. 2013;8(2):254496.
Available from: https://doi.org/10.1371/journal pone.0054496

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

9. Bawor M, Dennis BB, Varenbut M, Daiter J, Marsh DC, Plater C, et al. Sex
differences in substance use, health, and social functioning among opioid
users receiving methadone treatment: a multicenter cohort study. Biol Sex
Differ. 2015;6(1):21.

10.  Zhong W, Maradit-Kremers H, Sauver JLS, Yawn BP, Ebbert JO, Roger VL,
Jacobson DJ, McGree ME, Brue SM, Rocca WA. Age and sex patterns of drug
prescribing in a defined American population. In Mayo Clinic Proceedings
(Vol. 88, No. 7, pp. 697-707). Elsevier; 2013.

11, Damnall BD, Stacey BR, Chou R. Medical and psychological risks and consequences
of long-term opioid therapy in women. Pain Med. 2012;13(9):1181-211.

12, Schuckit MA. Treatment of opioid-use disorders. N Engl J Med. 2016;375(4)357-68.

13. Darke S, Marel C, Slade T, Ross J, Mills KL, Teesson M. Patterns and correlates of
sustained heroin abstinence: findings from the 11-year follow-up of the
Australian treatment outcome study. J Stud Alcohol Drugs. 2015;76(6):909-15.

14. Wright NMJ, Sheard L, Adams CE, Rushforth BJ, Harrison W, Bound N, et al
Comparison of methadone and buprenorphine for opiate detoxification
(LEEDS trial): a randomised controlled trial. Br J Gen Pr. 2011,61(593):¢772-80.

15. Park TW, Cheng DM, Lloyd-Travaglini CA, Bernstein J, Palfai TP, Saitz R.
Changes in health outcomes as a function of abstinence and reduction in
illicit psychoactive drug use: a prospective study in primary care. Addiction.
2015;110(9):1476-83.

20.

21

22.

23.

24

27.

28.

29.

w

Page 6 of 6

Li Y, Kantelip J-P, Gerritsen-van Schieveen P, Davani S. Interindividual
variability of methadone response. Mol Diagn Ther. 2008;12(2):109-24.
Hurley RW, MCB A. Sex, gender, and pain: an overview of a complex field.
Anesth Analg. 2008;107(1):309.

Simoni-Wastila L, Ritter G, Strickler G. Gender and other factors associated
with the nonmedical use of abusable prescription drugs. Subst Use Misuse.
2004;39(1):1-23.

Moore BA, Fiellin DA, Barry DT, Sullivan LE, Chawarski MC, O'Connor PG, et
al. Primary care office-based buprenorphine treatment: comparison of
heroin and prescription opioid dependent patients. J Gen Intern Med. 2007;
22(4)527-30.

Nielsen S, Hillhouse M, Mooney L, Fahey J, Ling W. Comparing
buprenorphine induction experience with heroin and prescription opioid
users. J Subst Abus Treat. 2012;43(3):285-90.

Setnik B, Roland CL, Sommerville KW, Pixton GC, Berke R, Calkins A, et al. A
multicenter, primary care-based, open-label study to identify behaviors related
to prescription opioid misuse, abuse, and diversion in opioid-experienced
patients with chronic moderate-to-severe pain. J Pain Res. 2015:8:361.

Hejsted J, Ekholm O, Kurita GP, Juel K, Sjegren P. Addictive behaviors
related to opioid use for chronic pain: a population-based study. Pain. 2013;
154(12):2677-83.

Dennis BB, Samaan MC, Bawor M, Paul J, Plater C, Pare G, et al. Evaluation of
clinical and inflammatory profile in opioid addiction patients with comorbid pain:
results from a multicenter investigation. Neuropsychiatr Dis Treat. 2014;10:2239.
Orwin RG, Vevea JL. Evaluating coding decisions. Handb Res Synth meta-
analysis. 2009,2:177-203.

Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement.
PLoS Med. 2009;6(7):21000097.

Wells GA, Shea B, O'connell D, Peterson J, Welch V, Losos M, et al. The
Newcastle-Ottawa Scale (NOS) for assessing the quality if nonrandomized
studies in meta-analyses. 2009. Epub Available from URL http//www ohri
ca/programs/clinical_epidemiology/oxford htm [cited 2009 Oct 19]. 2013;
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;3(1):45.

Higgins JPT, Altman DG, Getzsche PC, Jini P, Moher D, Oxman AD, et al.
The Cochrane Collaboration’s tool for assessing risk of bias in randomised
trials. BMJ. 2011;343:d5928

Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0 [updated March 2011]. The Cochrane
Collaboration. 2011. Available from http://handbook.cochrane.org.

Guyatt GH, Oxman AD, Schiinemann HJ, Tugwell P, Knottnerus A. GRADE
quidelines: a new series of articles in the Journal of Clinical Epidemiology. J
Clin Epidemiol. 2011,64(4):380-2.

Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement. Syst Rev. 2015:4(1):1.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

® Our selector tool helps you to find the most relevant journal
* We provide round the clock customer support

* Convenient online submission

* Thorough peer review

* Inclusion in PubMed and all major indexing services

* Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BioMed Central

221



PhD. Thesis- N. Sanger; McMaster University — Medical Science

"\' frontiers
in Psychiatry

OPEN ACCESS

Edited by:
Catherine Woodstock Striley,
University of Florida, United States

Reviewed by:

Amira Guirguis,

Swansea University, United Kingdom
Giuseppe Carra,

University of Milano-Bicocca, Italy
Davide Avrillotta,

University of Hertfordshire,

United Kingdom

*Correspondence:
Zainab Samaan
samaanz@mcmaster.ca

Specialty section:

This article was submitted to
Addictive Disorders,

a section of the journal
Frontiers in Psychiatry

Received: 01 June 2020
Accepted: 28 July 2020
Published: 28 August 2020

Citation:

Sanger N, Bhatt M, Singhal N,
Panesar B, D'Elia A, Trottier M,
Shahid H, Hillmer A,

Baptist-Mohseni N, Roczyki V, Soni D,
Brush M, Lovell E, Sanger S,
Samaan MC, de Souza RJ, Thabane L
and Samaan Z (2020) Treatment
Outcomes in Patients With Opioid Use
Disorder Who Were First Introduced to
Opioids by Prescription: A Systematic
Review and Meta-Analysis.

Front. Psychiatry 11:812.

doi: 10.3389/fosyt.2020.00812

SYSTEMATIC REVIEW
published: 28 August 2020
doi: 10.3389/fpsyt.2020.00812

Check for
Updates

Treatment Outcomes in Patients With
Opioid Use Disorder Who Were First
Introduced to Opioids by
Prescription: A Systematic Review
and Meta-Analysis

Nitika Sanger ", Meha Bhatt®, Nikhita Singhal®, Balpreet Panesar®®, Alessia D’Elia®’,
Maegan Trottier®, Hamnah Shahid®, Alannah Hillmer®, Natasha Baptist-Mohseni®,

Victoria Roczyki®®, Divya Soni’°, Maurana Brush?, Elizabeth Lovell®>"",

Stephanie Sanger'?, M. Constantine Samaan'®, Russell J. de Souza®, Lehana Thabane®'#
and Zainab Samaan®°*

 Medical Sciences Graduate Program, McMaster University, Hamilton, ON, Canada, 2 Department of Psychiatry and
Behavioural Neurosciences, McMaster University, Hamilton, ON, Canada, 2 Department of Health Research Methods,
Evidence and Impact, McMaster University, Hamilton, ON, Canada, * Undergraduate MD Program, McMaster University,
Hamilton, ON, Canada, ° Life Sciences Undergraduate Program, McMaster University, Hamilton, ON, Canada, € Department
of Biology, McMaster University, Hamilton, ON, Canada, 7 McMaster Integrative Neuroscience Discovery & Studly Program,
McMaster University, Hamilton, ON, Canada, & Department of Psychology, Neuroscience and Behaviour, McMaster
University, Hamilton, ON, Canada, 2 Arts & Sciences, McMaster University, Hamilton, ON, Canada, '° Health Sciences
Undergraduate Program, McMaster University, Hamilton, ON, Canada, '" Postgraduate Psychiatry Program, McMaster
University, Hamilton, ON, Canada, '2 Health Science Library, McMaster University, Hamilton, ON, Canada, '3 Division of
Pediatric Endocrinology, McMaster Children’s Hospital, Hamilton, ON, Canada, '# Biostatistics Unit, St Joseph’s Healthcare—
Hamilton, Hamilton, ON, Canada

Objective: Prescription opioid misuse has led to a new cohort of opioid use disorder
(OUD) patients who were introduced to opioids through a legitimate prescription. This
change has caused a shift in the demographic profile of OUD patients from predominantly
young men to middle age and older people. The management of OUD includes
medication-assisted treatment (MAT), which produces varying rates of treatment
response. In this study, we will examine whether the source of first opioid use has an
effect on treatment outcomes in OUD. Using a systematic review of the literature, we will
investigate the association between source of first opioid introduction and treatment
outcomes defined as continuing illicit opioid use and poly-substance use while in MAT.

Methods: Medline, EMBASE, CINHAL, and Psycinfo were searched from inception to
December 31%!, 2019 inclusive using a comprehensive search strategy. Five pairs of
reviewers conducted screening and data extraction independently in duplicate. The
review is conducted and reported according to the PRISMA guidelines. A random-
effects model was used for meta analyses assuming heterogeneity among the included
studies.

Results: The initial search results in 27,345 articles that were screened, and five
observational studies were included in the qualitative and quantitative analyses. Our
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results found that those who were introduced to opioids through a legitimate prescription
were significantly less likely to have illicit opioid use (0.70, 95% CI 0.50, 0.99) while on
MAT. They were also less likely to use cannabis (0.54, 95% Cl 0.32, 0.89), alcohol (0.75,
95% Cl 0.59, 0.95), cocaine (0.50, 95% Cl 0.29, 0.85), and injection drug use (0.25, 95%
Cl 0.14, 0.43) than those introduced to opioids through recreational means.

Conclusion: This study shows that the first exposure to opioids, whether through a
prescription or recreationally, influences prognosis and treatment outcomes of opioid use
disorder. Although the increased pattern of prescribing opioids may have led to increased
OUD in anew cohort of patients, these patients are less likely to continue to use illicit drugs
and have a different prognostic and clinical profile that requires a tailored approach to

treatment.

Systematic Review Registration: PROSPERO CRD42017058143.

Keywords: opioids, prescription, opioid use disorder,

INTRODUCTION

North America is experiencing an opioid crisis in which the
illicit use of opioids is at an all-time high. Opioids are a class of
drugs that are often prescribed to relieve pain and can be highly
addictive (1). They include licit substances such as oxycodone,
Percocet, hydromorphone, and street drugs such as heroin. The
Center for Disease Control (CDC) reports that in the United
States, approximately 115 people die every day from an opioid-
related overdose (2). In 2017 alone, more than half the drug-
related deaths in the States were due to opioids (2). Opioids are
controlled substances and are classified by Drug Enforcement
Administration (DEA) into various classes according to their
abuse potential and medical utility (3). Opioids such as heroin
are a Schedule 1 substance indicating high abuse potential and
no medical utility, and fentanyl, oxycodone being Schedule
II (3). In response to the opioid crisis, Substance Abuse and
Mental Health Services Administration (SAMHSA) conducted
a national survey and revealed that over 2.1 million people are
suffering from an opioid use disorder (OUD) involving
prescriptions opioids alone (4). OUD, previously classified as
opioid abuse and dependence, is a disorder that affects the
psychological, social and physical aspects of an individual’s life
(5). Dependence to a substance (i.e. opioids) typically refers to a
physical response in the form of withdrawal symptoms when an
individual stops using that substance (6). Addiction refers to
not being able to resist the urge to use a substance despite there
being negative consequence (6). OUD encompass opioid
addiction and dependence that signify a problematic use of
opioids impacting health and social functioning (5) Withdrawal
symptoms experienced due to OUD may include sweating,
shakes, anxiety, irritability, and restlessness amongst others (7).

There are several treatments available for OUD which include
pharmacological and psychological options. Medication-Assisted
Treatment (MAT) includes opioid agonist, antagonists, and
partial agonists (8). Some of the more frequently used MATSs
for OUD are naltrexone, buprenorphine, and methadone

ic review, i

(8). Methadone, a synthetic opioid agonist, is one of the
most common MAT for treating OUD (8, 9). While research
investigating the effectiveness of methadone maintenance
treatment (MMT) has shown that it can reduce opioid cravings
as well as other symptoms related to opioid withdrawal (i.e. shakes,
sweating) through acting on the opioid receptors (8, 10), there is
still a high degree of variability for treatment outcomes between
individuals such as treatment retention (11-13). Research has
suggested that some of this variability may be related to age (14),
sex (15), and gender (16) but outcomes are also likely influenced
by the increasing prevalence of prescription opioid misuse
(17-19).

Current research is suggesting that one reason for the opioid
epidemic is the rise of prescription opioid misuse. In 2016 alone,
Canada and the United States prescribed over 440 million
opioids to patients (20, 21). The National Institutes on Drugs
Abuse (NIDA) suggest that anywhere from 8 to 12 percent of
individuals prescribed opioids are at risk of developing OUD
(22). With the rise of prescription opioid misuse, this has led to a
shift in the profile of the “typical” illicit opioid user. Twenty years
ago, this demographic profile would have consisted of primarily
males in their 20s, misusing heroin intravenously (23, 24) but
now, we are seeing a separate cohort of incoming OUD patients
that are female, older in age and misusing prescription opioids
(25, 26). Prescription medications including opioids are
available on the illegal drug market through diversion (27, 28).
Diversion of prescription medications may occur at any level
from the direct pharmaceutical manufacturing site to patients
selling the prescriptions themselves. This has been occurring for
many decades for many types of substances (i.e. opioids,
benzodiazepines) and with prescription opioids being readily
available on the illegal drug market, this has contributed to a
demographic shift.

This change in the demographic is substantial because there
is evidence that suggests that different types of opioids users
have varying experiences while in MAT (29). Previous
research suggests that opioid prescription users differ in
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their treatment outcomes compared to individuals who used
heroin (29). Additionally, there is also support for the idea that
poly-substance use differs within the OUD population receiving
treatment. Poly-substance use has been suggested as a factor that
is associated with decreased abstinence from opioids, treatment
retention, and related to methadone-related mortality (30-33).
Recent research found that cocaine, alcohol, and other substances
were used significantly more by heroin users than prescription
users (34). Prescription opioid users attending pharmacological
treatment for OUD also had significantly longer treatment
retention in comparison to heroin users (35). However the
previous research is inconclusive as other studies suggested that
there is no significant difference in treatment outcomes between
prescription introduced and recreational opioid users (36). The
magnitude to which this demographic shift has impacted
treatment outcomes in specific MAT patient groups has yet to
be investigated in a systematic way, and there are conflicting
findings in the current literature.

Additionally, there are new, synthetic opioids (i.e. designer
fentanyl and its” analogs) that are available on the street and have
been found to be mixed in other illicit substances such as cocaine,
methamphetamines and heroin (37). There has been an 88%
increase in synthetic opioid-related deaths from 2013 to 2016
whereas the number deaths due to heroin alone use seem to
remain consistent (38-40). Prescription opioids are also readily
available on the illegal drug market through methods such as
prescription resales and theft of prescriptions/prescription pads
(28). In recent years, various governments have come up with
legislative changes to control access and prescribing patterns for
opioids (41-43). With there being new types of synthetic opioids
and prescription opioids readily available on the street, it is
important to examine if method of introduction to opioids
impacts OUD treatment outcomes.

The purpose of this review is to examine differences in patients
with OUD on MAT by those introduced to opioids through
prescription versus by recreational means on outcomes of
continued opioid use, poly-substance use and treatment retention.

This review will fill this knowledge gap and aims to have an
important impact in how treatments are designed and tailored to
various subgroups within the OUD population. Tailored
treatments to address specific concerns in this population may
improve MAT outcomes.

OBJECTIVES

The aim of this systematic review is to examine if opioid use
disorder patients introduced to opioids through legitimate
prescription differ in methadone maintenance treatment
outcomes in comparison to those that were introduced to opioids
through recreational means.

Specifically, we wanted to examine if these two cohorts
differed in:

1. Continued opioid use while in MAT
2. Poly-substance use while in MAT
3. Treatment retention while in MAT

OUD Introduced by Prescription: A Systematic Review

METHODS

Protocol and Registration

This systematic review was conducted to investigate OUD
treatment outcomes by comparing those introduced to opioids
through legitimate prescriptions and those introduced through
recreational means. The Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guidelines were followed
(44). The protocol for this systematic review has been peer
reviewed, published previously (45), and registered with
PROSPERO CRD42017058143.

Eligibility Criteria

This review investigates the association between method of
introduction to opioids and MAT outcomes in different settings
(i.e. hospital, outpatient, community based) by examining
published observational cross-sectional and cohort studies, as well
as randomized control trials (RCTs). Included studies compared
legitimate prescription opioid introduction to recreational opioid
introduction, which can be defined as the use of opioids obtained
through means outside of a prescription (i.e. family member, street,
using another’s prescription)

Studies that failed to measure the initial method of
introduction to opioids were not included. Studies that did not
assess at least one of the primary or secondary outcomes of illicit
opioid use, poly-substance use and treatment retention were
excluded. There were no restrictions on age, sex, or language.

Information Sources and Search Strategy
A search strategy was developed by a health science librarian (SS)
to search for studies in the EMBASE, MEDLINE, PsycINFO, and
Cumulative Index to Nursing and Allied Health Literature
(CINAHL) databases. These databases were searched from
inception until December 31, 2019. Search terms were related to
prescription opioids and opioid use disorder together with their
medical subject headings (MeSH) in different combinations. We
also did a manual search of the references of relevant articles to
identify any studies that may have been missed. The search
strategy has been published in the protocol (45). We have also
included the search strategy in the Appendix. Please see Appendix
Table 1.

Study Selection

Previously established selection criteria were used by five pairs of
reviewers in order to independently complete the title and abstract
screening and subsequent full-text review of the eligible articles.
Both stages of screening were carried out in duplicate. Upon the
occurrence of a disagreement on the status of an article eligibility,
resolution was reached through discussion to consensus between
the pair, or with the consultation of a third party. Inter-rater
agreements were established using a kappa statistic, where a kappa
value of at least 0.75 is indicative of exceptional agreement between
reviewers (46). The mean kappa value between pairs was 0.88.

Data Collection and Data ltems
A piloted data extraction form was used by reviewers to retrieve
data in duplicate. These forms extracted information relating to
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the author, year of publication, journal, and country of
publication. Details of the study’s methodology and results
were also retrieved. More specifically, information on research
design used, demographics of the research participants, type and
method of measuring initial type of opioid introduction (i.e.
medical prescription or recreational), MMT outcome measures,
overall findings of the study, and the study’s statistical results was
included. If data pertaining to the aforementioned items was
missing, the authors were contacted.

Risk of Bias of Individual Studies

The risk of bias was independently assessed by two reviewers
who reviewed the methodological quality of the eligible studies
using the Newcastle-Ottawa Scale (NOS), used mainly for
observational studies to assess choice bias, performance bias,
identification bias, and information bias (47). A modified
model was used that has eliminated items concerning the
comparability of groups (48). It consists of 7 questions and is
quantified on a scale of 0 to 3, where 0 is high risk of bias and 3
is low risk of bias. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE) criteria
was utilized to assess the quality and strength of the evidence
(49). This is provided in Table 1.

Statistical Analyses

All included studies were qualitatively summarized. A meta-
analysis was conducted on the primary outcome of illicit opioid
use and the outcome of poly-substance use. Review Manager 5.2
was used to conduct the meta-analyses. The substances included

TABLE 1 | Summary of findings.

OUD Introduced by Prescription: A Systematic Review

in this were cannabis, alcohol, injection drug use, cocaine, and
benzodiazepines. These were the substances that were examined
in the included studies. Two of the included studies investigated
treatment retention but were unable to be meta-analyzed as they
were reported in different ways. The outcomes are presented in a
forest plot. The meta-analyses reflect the associations found
between the outcomes and method of introduction to opioids
(legitimate prescription and recreational). Due to the limited
number of studies, we were not able to conduct any subgroup
analyses for age, sex, country, and type of MAT treatment.

‘We have shown our pooled dichotomized data as odds ratio
(OR) with 95% confidence intervals. The I statistic was used to
compute heterogeneity. Cochrane suggests that a value of <40%
might not signify a noteworthy heterogeneity (50). A random
effect model, which considers both within study and between
study variance in comparison to the fixed-effect model, was used
to account for expected heterogeneity in the included studies. We
were not able to conduct an adjusted analysis as covariates were
not controlled for. We were unable to examine publication bias
as we have less than 10 included papers. Previous studies have
reported that it is not possible to assess publication bias with less
than 10 studies (51). PRISMA reporting guidelines were followed
throughout this process (44).

Types of Interventions

Experimental

The experimental intervention includes those participants that
were introduced to opioids through recreational use and are now
in MAT for OUD.

lllicit opioid use  Marijuana use Cocaine use Any injection drug  Alcohol use Benzodiazepine
use use
Certainty Ne of studies 3 3 3 2 2 2
assessment Study design observational observational observational observational studies observational observational
studies studies studies studies studies
Risk of bias not serious not serious not serious not serious not serious not serious
Inconsistency not serious not serious not serious not serious not serious not serious
Indirectness not serious not serious not serious not serious not serious not serious
Imprecision serious® serious® serious® serious® serious® serious®
Other strong association  strong association  strong association  very strong none none
considerations association
Ne of patients  Prescription 339/691 (49.1%)  399/651 (61.3%)  175/651 (26.9%) 122/167 (73.1%) 250/607 (42.7%)  73/551 (13.2%)
opioid
lllicit opioid 309/709 (43.6%)  258/540 (47.8%) 91/540 (16.9%) 32/81 (39.5%) 186/509 (36.3%) 53/500 (10.6%)
introduction
Effect Relative OR 1.42 OR 1.87 OR 2.01 OR 4.07 OR 1.34 OR1.21
(95% CI) (1.01 to 2.00) (11210 3.12) (1.17 t0 3.46) (2.3110 7.15) (1.05to 1.71) (0.79 to 1.86)
Absolute 87 more per 153 more per 121 more per 332 more per 70 more per 1,000 19 more per
(95% Cl) 1,000 1,000 1,000 1,000 (from 11 more to 1,000
(from 2 more to (from 28 more to (from 23 more to (from 206 more to 131 more) (from 20 fewer to
171 more) 263 more) 244 more) 429 more) 75 more)
Certainty SDO0 SDO0 D00 DDDO S©O00 S©O00
LOW Low LOW MODERATE VERY LOW VERY LOW
Importance CRITICAL IMPORTANT IMPORTANT IMPORTANT IMPORTANT IMPORTANT

Cl, Confidence interval; OR, Odds ratio.
?Imprecise as adjusted pooled estimates were not possible to conduct.
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Comparator

The accepted comparators include those that were introduced to
opioids through a legitimate physician’s prescription and are
now in MAT for OUD.

Outcome Measures

Continued Opioid Use

We have defined continued opioid use to be the use of any opioids
while the patient is in methadone maintenance treatment.

Poly-Substance Use
We defined poly-substance use as the use of any of the previously
defined substances before or during MMT.

Treatment Retention
We defined treatment retention as the length of time a patient
stayed in their MAT without dropping out.

RESULTS

Study Selection

From the databases searched, a total of 27,345 articles went
through the title and abstract screening process. After removing
3,264 duplicates and 24,076 studies that did not meet the

OUD Introduced by Prescription: A Systematic Review

inclusion criteria, a total of five studies were included. Figure 1
is the PRISMA flow diagram of the screening process. All five
studies were included in the meta-analyses of the outcomes.
Three out of five studies were subjected to the meta-analysis of
the primary outcome of illicit opioid use (36, 52, 53).

Study Characteristics

The characteristics of the included studies are summarized in
Table 2. Five papers were included in this systematic review, all
of which were observational studies looking at patients in MAT
for opioid use disorder. Two studies looked at patients receiving
buprenorphine or methadone treatment (36, 54). One study
included patients undergoing methadone treatment (53). One
study only looked at buprenorphine treated patients (55) while
the final study looked at buprenorphine-naloxone patients (52).
All five of these studies compared individuals initially introduced
to opioids for prescription use with individuals introduced to
opioids via recreational use. The majority of the sample consisted
of male participants (57.4%).

Three out of five studies looked at the primary outcome of illicit
opioid use (36, 52, 53). Two studies examined injection drug use
(36, 55), three studies examined cannabis use, two studies examined
alcohol use (53, 55), two studies examined benzodiazepine use (53,
54), and three studies examined cocaine use (53-55). Additionally,
two studies examined treatment retention (30, 32).

Records identified through database
searching
(n=40,119)

|

] [ Identification ]

Records after duplicates removed
(n=27,388)

|

Screening

Records screened

Records excluded

) ([mmewmy ] |

Included

(

FIGURE 1 | PRISMA Flow Diagram.

(n=27,388)

(n=21,299)

]

Full-text articles assessed

for eligibility
(n=6,089)

|

Studies included in
qualitative synthesis
@=5)

|

Studies included in
quantitative synthesis
(meta-analyses)
(n=5)

Full-text articles excluded,
Did not examine method of
introduction to opioids:
(n="5,638)

Not receiving opioid substitution
treatment(n=446)
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Risk of Bias Within Studies

The quality of the studies included are shown in Figure 2.
Justifications for assessments are presented in Appendix Table 1
with the risk of bias tables. The modified NOS was used to rate the
internal validity of the studies shown in Figure 2, and assess the
quality of these observational studies (47, 48). Generally, most of
the studies included have relatively low to moderate risk of bias,
except for one (54). Specifically, this study shows a high risk of bias
when adjusting for confounders or other variables as the
researchers did not adjust for confounders, instead opting to
perform student t-tests. Another study also shows an unclear
risk of bias when adjusting for confounders or other variables since
the information they provide is unclear (52). Two of the studies
included show an unclear risk of bias in terms of incomplete
outcome data, simply because they do not provide any
information about this (52, 54). Aside from these biases, all five
of the observational studies were generally well reported on all
other characteristics, including appropriate source population,

Canfield 2010

Cooper 2018

Dreifuss 20132

Sanger 2018

@ O @ @@ |objectiveassessment of the outcome of interest

. . . . . Outcome Measurement

@@ ®|®| @] ropropriate Source Population

D O @ @ @ sufficient Power/Sample Size

@@ ~|®|@ | dust for Confounders or Other Variables
@ @ ®|®| @ ropropriate Statistical Analyses

. . ~ . ~ | Incomplete Outcome Data

Tsui 2010

FIGURE 2 | Risk of bias summary: review authors' judgements about each
risk of bias item for each included study.

OUD Introduced by Prescription: A Systematic Review

sufficient power and sample size, appropriate statistical analysis,
valid outcome measurement, and objective assessment of the
outcome of interest.

Results of Individual Studies

Illicit Opioid Use

Our meta-analysis pooled results from three studies comparing
the continuation of opioid use among individuals first
introduced to opioids by a legitimate prescription vs. a
recreational source. Cooper et al. (36) collected self-reported
data on past month and lifetime opioid use. We used the data
provided on the past month opioid use. Dreifuss et al. (52)
collected data on the continued use of opioids using weekly
substance use reports and urine drug screens. Sanger et al. (53)
used urine drug screens to investigate illicit opioid use. The
remaining two studies did not report on the outcome of
continued opioid use (54, 55). Canfield et al. (54) examined
progression of opioid use over time, but not as an outcome of
the means of opioid use introduction. Tsui et al. (55) reported
on the different patterns in type of opioids the groups would use
(i.e. prescription, street drugs, or both) but did not provide
information pertaining to the exact number of patients that
were currently using opioids between licit and illicit method of
introduction groups.

The studies included in our meta-analysis comprise a total
sample size of 1,400 participants. Cooper et al. (36) reported
that those introduced through a prescription were associated
with a lower prevalence of lifetime heroin use, but no difference
in past-month illicit opioid use. Dreifuss et al. (52) found that
those introduced to opioids by means of a prescription were
associated with discontinued opioid use in the final weeks of
treatment, whereas those introduced through illicit means were
associated with continued opioid use in treatment. In Sanger
et al. (54), there was no significant association between the
source of opioid introduction and continued opioid use. We
conducted an unadjusted analysis using odds ratios to compared
continued opioid use during treatment among those who were
first introduced to opioids through a prescription versus an illicit
source. We found that individuals who were introduced to opioids
through prescription means were significantly 70% less likely to
have continued to use opioids while in MAT (OR 0.70, 95% CI
0.50, 0.99, p-value 0.04). Please see Figure 3.

Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) 0Odds Ratio (Non-event)
Study or Subgroup  Events  Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Cooper 2018 17 67 8 41 112% 0.71[0.28, 1.84]
Dreifuss 2013 72 117 90 199 32.4% 0.52[0.32, 0.82] —_—
Sanger 2018 250 507 211 469  56.4% 0.84 [0.65, 1.08] —
Total (95% CI) 691 709 100.0% 0.70 [0.50, 0.99] il
Total events 339 309
Heterogeneity. Tau? = 0.04; Chi® = 3.28, df = 2 (P = 0.19); I = 39% o5 o7 G
Testioroverall g2 = .01 (p=008) Favours (prescription] Favours (illicit)
FIGURE 3 | Forest Plot for llicit Opioid Use.
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Injection Drug Use

Our meta-analysis pooled results from two studies comparing
injection drug use among participants first introduced to opioids
through a prescription versus an illicit source. Cooper et al. (36)
collected self-reported data on injection drug use history. Tsui
et al. (55) used the Addiction Severity Index (ASI) to collect self-
reported data on current and past use of prescription opioids and
heroin, including the route(s) of administration. The remaining
three studies did not report on the outcome of injection drug use
(52-54). Canfield et al. (54) reported a combination of intranasal
and intravenous routes of administration and intravenous drug
use could not be extrapolated. Dreifuss et al. (52) and Sanger et al.
(53) did not report any data on intravenous drug use.

The studies included in our meta-analysis comprise a total
sample size of 248 participants. In Cooper et al. (36), those
introduced to opioids through a prescription have a lower
prevalence of any injection drug use. Tsui et al. (55) reported
that those introduced to opioids by a physician were less likely to
have any injection drug use. We conducted an unadjusted
analysis using odds ratios to compare any injection drug use
among those who were introduced to opioids through a
prescription vs. an illicit source. We found that individuals
who were introduced to opioids through a prescription source
were significantly less likely to engage in injection drug use in
comparison to those introduced through recreational means (OR
0.25, 95% CI 0.14, 0.43, p-value < 0.001). Please see Figure 4.

Cannabis Use

Our meta-analysis pooled results from three studies comparing
cannabis use in the initiation source of opioid use, by means of
prescription vs. an illicit source. Canfield et al. (54) collected self-
reported data on cannabis use history. Sanger et al. (53) used the

OUD Introduced by Prescription: A Systematic Review

Maudsley Addiction Profile (MAP) to acquire self-reported data
on cannabis use in the past 30 days. Tsui et al. (55) acquired self-
reported data on regular use of cannabis. The remaining two
studies did not report on the outcome of cannabis use (36, 52).

The studies included in our meta-analysis comprise a total
sample size of 1,191 participants. In Canfield et al. (54),
participants who were first introduced to opioids by means of
a prescription were less likely to have ever used cannabis. Sanger
et al. (53) reported that those first introduced to opioids by a
prescription were less likely to have used cannabis in the past 30
days than those first introduced to opioids by a recreational
source. In Tsui et al. (55), participants who were introduced to
opioids by a physician were less likely to report prior use of
cannabis. We conducted an unadjusted analysis using odds ratios
to compare cannabis use among those who were introduced to
opioids by a prescription versus an illicit source. We found that
those who initiated the use of opioid(s) through a prescription
source were significantly less likely to use cannabis (OR 0.54,
95% CI 0.32, 0.89, p-value 0.02). Please see Figure 5.

Alcohol Use

Our meta-analysis pooled results of two studies comparing the
effect of opioid introduction on alcohol use. Sanger et al. (53)
used the MAP to acquire self-report data on alcohol use within
the past 30 days. Tsui et al. (55) collected self-report data on
regular use of alcohol by asking participants the question “prior
to starting opiates, did you ever have daily or regular use of
alcohol?”. The remaining three studies did not report on the
outcome of alcohol use (36, 52, 54). Cooper et al. (36) asked
participants about injection use of alcohol and reported their
results as a measure of injection history of any drug. Dreifuss
et al. (52) examined alcohol use as a predictor of treatment

Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) 0Odds Ratio (Non-event)
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cooper 2018 46 67 17 41 48.7% 0.32[0.14, 0.73] ——
Tsui 2010 76 100 15 40 513% 0.19[0.09, 0.42) ———
Total (95% CI) 167 81 100.0% 0.25 [0.14, 0.43] —~
Total events 122 32

Heterogeneity. Tau? = 0.00; Chi? = 0.86, df = 1 (P = 0.35);, I’ = 0%

o1 032 0.

X S 10

Test for overall effect: Z = 4.88 (P < 0.00001) Favours (prescription) Favours [illicit)
FIGURE 4 | Forest Plot for Any Injection Drug Use.
Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) 0Odds Ratio (Non-event)

Study or Subgroup  Events  Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 44 44 27 31 2.9% 0.07[0.00, 1.33] &—T—
Sanger 2018 283 507 210 469 67.9% 0.64[0.50, 0.83] -
Tsui 2010 72 100 24 40 29.2% 0.43 [0.20, 0.92] e
Total (95% CI) 651 540 100.0% 0.54 [0.32, 0.89] i
Total events 399 258
Heterogeneity. Tau? = 0.08; Chi® = 3.07, df = 2 (P = 0.22); I = 35% #6 o5 ﬁ é 26‘

Test for overall effect: Z = 2.39 (P = 0.02)

FIGURE 5 | Forest Plot for Cannabis Use.

Favours [prescription] Favours [illicit)
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success but not as an outcome of initial exposure to opioids.
Canfield et al. (54) did not report any data on alcohol use.

The studies included in our meta-analysis comprise a total
sample size of 1,116 participants. In Sanger et al. (53), there was
no significant association between source of opioid initiation and
alcohol use. In Tsui et al. (55), there was no significant difference in
regular use of alcohol prior to opioids between those who were
introduced to opioids by a physician versus those who were not. For
this meta-analysis, we used the results for the entire population
from both Sanger et al. (53) and Tsui et al. (55). We conducted an
unadjusted analysis using odds ratios to compare alcohol use
among those who first initiated opioids through a prescription
versus an illicit source. We found that individuals who were
introduced to opioids through a legitimate prescription were
significantly less likely to have used alcohol (0.75, 95% CI 0.59,
0.95) (OR 0.75,95% CI 0.59, 0.95, p-value 0.02). Please see Figure 6.

Cocaine Use

Our meta-analysis pooled results of three studies investigating
cocaine use. Canfield et al. (54) collected self-reported data on
any previous cocaine use. Sanger et al. (53) used the MAP to
acquire self-report data on cocaine use within the past 30 days.
Tsui et al. (55) collected self-report data on regular use of cocaine
by asking participants the question “prior to starting opiates, did
you ever have daily or regular use of cocaine?”. The remaining
two studies did not report on the outcome of cocaine use (36, 52).
Cooper et al. (36) collected data on the use of cocaine only in the
context of injection drug use and reported their results as a
measure of injection history of any drug. Dreifuss et al. (52)
examined cocaine use as a predictor of treatment success but not
as an outcome of initial exposure to opioids.

OUD Introduced by Prescription: A Systematic Review

The studies included in our meta-analysis comprise a total
sample size of 1,191 participants. In Canfield et al. (54), there was
no significant difference in use of cocaine between those who
reported obtaining their first opioid through a prescription
versus an illicit source. In Sanger et al. (53), there was no
significant association between source of opioid initiation and
cocaine use. In Tsui et al. (55), participants who were first
introduced to opioids by an illicit source were significantly
more likely to report prior use of cocaine. For this meta-
analysis we conducted an unadjusted analysis using odds ratios
to compare cocaine use among those who first initiated opioids
through a prescription versus an illicit source. We found that
individuals who were introduced to opioids through prescription
were significantly less likely to use cocaine (OR 0.50, 95% CI 0.29,
0.85, p-value 0.01). Please see Figure 7.

Benzodiazepine Use

Our meta-analysis pooled results of two studies comparing
benzodiazepine use among participants first introduced to opioids
through a prescription versus an illicit source. Canfield et al. (54)
collected self-report data on any previous benzodiazepine use.
Sanger et al. (53) used the MAP to acquire self-report data on
benzodiazepine use in the past 30 days. The remaining three studies
did not report on the outcome of benzodiazepine use (36, 52, 55).
Cooper et al. (36) collected data on previous injection use
of benzodiazepines and reported their results as a measure of
injection history of any drug. Dreifuss et al. (52) examined the
use of sedatives as a predictor of treatment success but did not
specifically assess benzodiazepine use as an outcome of initial
exposure to opioids. Tsui et al. (55) did not collect any data on
benzodiazepine use.

Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) 0Odds Ratio (Non-event)
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Sanger 2018 225 507 171 469 90.0% 0.72 [0.58, 0.93]
Tsui 2010 34 100 14 40 10.0% 1,05 [0.48, 2.26]
Total (95% C) 607 509 100.0% 0.75 [0.59, 0.95] -
Total events

259
Heterogeneity. Tau? = 0.00; Chi2 = 0.81, df = 1 (P = 0.37); I = 0%
Test for overall effect: Z = 2.35 (P = 0.02)

FIGURE 6 | Forest Plot for Alcohol Use.

0. X 15
Favours (prescription) Favours [illicit)

Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) 0Odds Ratio (Non-event)
Study or Subgroup  Events  Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 41 a4 24 31 12.0% 0.25[0.06, 1.06] —————F
Sanger 2018 83 507 58 469 60.4% 0.66 [0.46, 0.95] ——
Tsui 2010 45 100 9 40 27.6% 0.35 [0.15, 0.82] —_——
Total (95% CI) 651 540 100.0% 0.50 [0.29, 0.85] i
Total events 175
Heterogeneity. Tau? = 0.09; Chi® = 3.14, df = 2 (P = 0.21); I = 36% ‘? t t

Test for overall effect: Z = 2.53 (P = 0.01)

FIGURE 7 | Forest Plot for Cocaine Use.
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The studies included in our meta-analysis comprise a total
sample size of 1,051 participants. In Canfield et al. (54), there was
no significant difference in benzodiazepine use among those who
reported obtaining their first opioid through a prescription vs. an
illicit source. In Sanger et al. (53), there was no significant
association between source of opioid initiation and benzodiazepine
use. We conducted an unadjusted meta-analysis using odds ratios to
compare benzodiazepine use among those who first initiated opioids
through a prescription vs. a recreational source. We found that there
was no significant association between individuals who were
introduced to opioids through prescription and those that were
introduced through recreational means (OR 0.82, 95% CI 0.54, 1.26,
p-value 0.37). Please see Figure 8.

Treatment Retention

Two studies examined treatment retention (36, 53) however we
were unable to combine study results to conduct a meta-analysis.
Sanger et al. (53) examined the mean length in treatment and
found that there was no significant association between the
prescription introduction and recreational introduction groups
(53). Cooper et al. (36) reported the length of treatment in
median years. They reported no significant association between
those introduced to opioids through a prescription in comparison
to those introduced by recreational means for length of current
treatment in median years (36).

Risk of Bias Across Studies

When assessing risk of bias across studies (Figure 9), we noticed
a few trends. First, two of the studies show an unclear or high risk
of detection bias, which indicates that the studies either did not
adjust for confounders and other variables, or did not properly
report that they did so (52, 54). Secondly, two of the studies also
show an unclear risk of detection bias as they fail to provide
outcome data, or the data provided is unclear (52, 54). Overall,
our findings show that the results from these two observational
studies should be interpreted carefully due to risk of bias.
Further, our results show that the other three observational
studies were generally well reported and bias free (36, 53, 55).
Please see Figure 9.

Additional Analysis
As there were a small number of studies included in this review,
it was not possible to conduct any additional analyses.

OUD Introduced by Prescription: A Systematic Review

DISCUSSION

Summary of Evidence

Opioid use disorder is a serious illness that affects approximately
26 to 36 million people across the globe (2). Not only does this
illness affect the individual in multiple aspects of their lives, it
places a great economic burden on healthcare systems (56). We
have recently seen a dramatic increase in the number of people
misusing opioids, a significant proportion of whom misuse
prescription opioids specifically. While this crisis has global
impacts, North America has experienced the majority of the
burden of illness. The United States alone consumes 80% of the
global supply of prescription opioids, and it is estimated that
their use has increased by 300% since 1991 (57). Research has
suggested that those prescribed an opioid prescription for chronic
pain have a risk of up to 60% of misusing prescriptions (58). It is
critically important to investigate the emerging cohort of patients
who were introduced to opioids by legitimate prescriptions to see
whether they fare differently in MAT compared to those who were
introduced to opioids recreationally. To our knowledge, this is the
first systematic review to synthesize the literature examining
this question.

Our meta-analysis found that those that were introduced to
opioids through a legitimate prescription were less likely to use
illicit opioids while in treatment than those that were
introduced to opioids through recreational means (OR 0.70,
95% CI0.50, 0.99, p-value 0.04). Our findings also revealed that
the prescription introduction to opioids cohort were less likely
to have used cocaine (OR 0.50, 95% CI 0.29, 0.85, p-value 0.01),
alcohol (OR 0.75, 95% CI 0.59, 0.95, p-value 0.02), cannabis
(OR 0.54, 95% CI 0.32, 0.89, p-value 0.02), and injection drugs
(OR 0.25, 95% CI 0.14, 0.43, p-value <0.001). There was no
association found between the source of introduction to
opioids and benzodiazepine use (OR 0.82, 95% CI 0.54, 1.26,
p-value 0.37).

Those introduced to opioids through prescriptions were
found to be less likely to continue using opioids during
treatment than those whose first introduction was through
recreation. This suggests that first introduction to opioids
through illegal means predicts continued use during treatment,
and that the first introduction may explain trends in subsequent
opioid use. Brands et al. demonstrated that patients in MMT who
used only prescription opioids had significantly less experience
with sharing opioid injection equipment in comparison to those

Illicit opioids  Prescription opioids 0Odds Ratio (Non-event) Odds Ratio (Non-event)
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Canfield 2010 32 44 19 31 18.9% 0.59[0.22,158 ——=*————
Sanger 2018 41 507 34 469  81.1% 0.89[0.55, 1.43] ——
Total (95% CI) 551 500 100.0% 0.82 [0.54, 1.26] i

Total events 73 53
Heterogeneity. Tau? = 0.00; Chi? = 0.53, df = 1 (P = 0.47); I = 0%
Test for overall effect: Z = 0.88 (P = 0.37)

FIGURE 8 | Forest Plot for Benzodiazepine Use.
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FIGURE 9 | Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies.

patients who used heroin only or initially (59). While this study
did not ask patients about their first introduction to prescription
opioids, most patients using prescription opioids only (86%) or
initially (61.9%) indicated that their initial reason for using
opioids was to manage pain. They conclude that those who
were likely introduced to opioids through prescription as a
means of treating pain tend to engage in less risk-taking
behavior, and are less likely to continue using opioids during
treatment in comparison to those not using opioid drugs to
manage pain (59). Further, in another study of patients in
treatment for OUD, those using only prescription opioids
had a higher treatment retention, fewer opioid-positive urine
samples, and were more likely to complete treatment than those
patients using a combination of heroin and prescription opioids
or those using heroin exclusively (35). Taken together, first
introduction and reason for use, perhaps mediated by risk-
taking behaviors, may predict future opioid use and explain
our finding that those who were not first introduced to opioids
through a prescription have an increased likelihood of continued
use in treatment. People whose opioid use was first initiated
through prescription also tend to be demonstrate lower risk-
taking behavior, further supporting the observation that those
who initiate opioid use from a prescription tend to be less likely
to continue use during treatment. Prescription-introduced
opioid users are more likely to be female, generally have an
older age of opioid use onset, and are more like to have
completed a post-secondary education (53). These factors
likely influence the level of continued use of illicit opioids in
treatment as women in general are less likely to use opioids (60)
and are shown to engage in fewer risks than men in terms of both
everyday risk-taking behaviors (61) as well as in financial,
recreational, ethical, and recreational domains (62). Risk-taking
attitudes are found to be reduced with age (62), and older adults
are also less likely to partake in risk-taking behavior and illegal
opioid use while in treatment. A study of treatment outcomes for
opioid use found that 61% of older adults had no positive urine
screens for opioids, compared to 35% in younger adults after
initiating treatment (63).

Our finding that those introduced to opioids through
recreational means are more likely to engage in using other
substances such as alcohol, marijuana, and cocaine, is also
congruent with the literature. Studies have found that the
nonmedical use of opioids was significantly associated with the
use of other illicit substances (56). Specifically, there is research
that suggests that there are differences in polysubstance use
between prescription users and recreational users, and that this
poly-substance use in recreational opioid users may be associated
with risk-taking behaviors. A study investigating HIV risk-taking
behavior found that men who are recreational, poly-substance
drug users were more likely to engage in risky behaviors such as
the sharing of needles and sex without protection (64). Morely
et al. took a closer look at recreational drug users and found that
different mental disorders and behavior patterns are predictive of
the type and degree of polysubstance use a recreational user
engages in (65). Depression and anxiety disorders were found to
be predictive of medication and cannabis use, whereas violent
and risky behavior suggested the use of illicit or all drugs. In
contrast, participants in the non-polysubstance class were more
likely to be female, have a lower desire to use drugs, and were less
likely to have a diagnosis of anxiety or depression, or engage in
violent risk-taking behaviors. Thus, risk-taking behavior and the
presence of mental illness may be predictive of polysubstance use
in recreational drug users, which would explain our finding
that recreational drug users have a higher likelihood of
misusing more than one illicit substance. A study reported that
respondents who had experienced at least one major depressive
episode in the past year were more likely to engage in non-
medical use of prescription pain relievers (66). Providing support
and resources for comorbid mental health concerns within this
population may be an area that clinicians and policy makers
should consider implementing within OUD treatment plans.

With the increased availability of prescription opioids
contributing to the opioid epidemic, countries across the globe
have taken initiatives to control access and prescribing patters of
opioids. Some of these initiatives include legislative changes
through guideline recommendations in opioid prescribing for
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chronic, non-cancer pain, acute pain conditions, and prescription
monitoring programs (42, 67). Research examining these changes
have suggested that there is a decrease in opioid prescribing with
these measures in place such as using the recommendation of
nonsteroidal anti-inflammatory drugs (NSAIDs) over opioids for
acute pain (28, 67-70). These findings in combination with the
ever-changing synthetic opioids drug market would suggest that is
important to continue to tailor reccommendations to fit the ever-
changing opioid user.

These findings are important as they can help develop tailored
MAT programs for patients. It may be important to consider
comorbid medical conditions such as pain that may have led to
being introduced to opioid by prescription or concurrent substance
use when creating a treatment plan. This systematic review has
highlighted that those introduced to opioids by prescription means
are less likely to use other substances including opioids. This cohort
of individual are most likely people that did not intend to engage in
risk-taking behavior. They ended up dependent to opioids because
of the associated addictive properties. They may benefit from being
treated in different settings and with the use of different approaches
to addiction philosophy. Addiction specialists should consider
addressing harm reduction strategies such as hepatitis C
treatment awareness and provision of clean needles to those still
engaging is IV drug use while in treatment. Pain specialists and
pharmacists may want to consider including a brief educational
component and treatment plan to mitigate problematic use
potential surrounding opioids when prescribing opioids to a
patient is necessary. Additionally, those who were introduced
through recreational means likely have a different set of problems
to address than those whose use began with prescriptions. Perhaps
there should be additional support provided for patients that desire
to stop using additional substances alongside illicit opioids. The
current lack of data present on poly-drug use, the associated risks
and individual goals is limited and should be expanded on in order
to develop personalized support for poly-drug users. Some research
has predicted that the increased strictness of prescribing opioids
will not have a huge impact on the number of opioid overdoses and
deaths (71). Targeting illicit opioid use in treatment is where focus
should also be. Policy makers may want to provide different
treatment settings for OUD patients and, by identifying patients
with high risk behavior patterns who were introduced to opioids
recreationally, can take advantage of opportunities for interventions
to reduce patients’ hazardous use of other substances. It is also
important to address the lack of information on the emergence of
novel opioid substances and their apparent popularity with illicit
opioid users as it limits the level of insight current literature can
provide to drug addiction services and clinicians. Due to the lack of
information on current opioid related changes future directions
may include updating this paper to possibly highlight novel data on
poly-drug use and opioid derivatives. Furthermore, due to the
extended focus on North American and Australian data present
in this paper future studies could explore ethnic and socioeconomic
differences present in method of introduction to opioids.

Strengths and Limitations
This systematic review has some clear strengths, with the most
notable being the methodological strengths. Firstly, this is the

OUD Introduced by Prescription: A Systematic Review

first systematic review to our knowledge that compares the
method of introduction to opioids and treatment outcomes in
OUD patients while in MAT. We were able to conduct six
different meta-analyses on illicit opioid use, cocaine use, alcohol
use, cannabis use, benzodiazepine use, and injection drug use.
We employed rigorous screening methods to ensure all possible
studies were included. Additionally, we presented our findings in
a qualitative and quantitative method. Despite having a small
number of studies included, the heterogeneity of the meta-
analyses was less than 40%.

As with most systematic reviews, ours is not without limitations.
The first limitation is that we were not able to conduct adjusted
analyses. Unfortunately, not all the studies adjusted for
confounding variables, which necessitates a more cautious
interpretation of the findings. It is also important to mention
that the included studies are before 2018, which may limit the
impact of findings on the current opioid climate. Also, the analysis
conducted was focused on North American or Australian data (the
most available data), which minimizes the generalizability of the
findings. We were also unable to conduct any analysis to detect
publication bias due to a paucity of included studies. There is a lack
of research on examining treatment outcome differences by the
method of introduction to opioids as well as limited data on novel
opioids and fentanyl derivatives. There is a need to not only to
continue to examine this association through additional primary
studies, but to also to investigate whether the type of opioids
initially prescribed has ramifications on the risk of subsequently
developing OUD. Additionally, standard urine screens may not be
able to detect novel opioid. However, regardless of being able to
detect novel opioids, our results did find a significant association for
illicit opioid use and method of introduction to opioids. This
finding may be a moderate estimation of the association and the
actual association may be greater.

CONCLUSION

This review highlights the differences found in illicit opioid use,
cocaine use, alcohol use, injection drug use, and cannabis use in
found in the cohort of patients that were introduced to opioids
through a legitimate prescription and those introduced to
opioids by recreational means. These differences are important
for health policy makers and can help shape the success of these
patients through further investigation.
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Background: Prescription opioid misuse in Canada has become a serious public health concern
and has contributed to Canada’s opioid crisis. There are thousands of Canadians who are currently
receiving treatment for opioid use disorder, which is a chronic relapsing disorder with enormous
impact on individuals and society.

Objectives: The aim of this study was to compare the clinical and demographic differences
between cohorts of patients who were introduced to opioids through a prescription and those
introduced to opioids for non-medical purposes.

Study Design: This was an observational, prospective cohort study.
Setting: The study took place in 19 Canadian Addiction Treatment Centres across Ontario.

Methods: We included a total of 976 participants who were diagnosed with Opioid Use Disorder
and currently receiving methadone maintenance treatment. We excluded participants who were on
any other type of prescription opioid or who were missing their 6-month follow-up urine screens.
We measured the participants initial source of introduction to opioids along with other variables
using the Maudsley Addiction Profile. We also measured illicit opioid use using urine screens at
baseline and at 6-months follow-up.

Results: Almost half the sample (n = 469) were initiated to opioids via prescription. Women were
more likely to be initiated to opioids via a prescription (OR = 1.385, 95% CI 1.027-1.866, P=.033).
Those initiated via prescription were also more likely to have post-secondary education, older age
of onset of opioid use, less likely to have hepatitis C and less likely to have use cannabis. Chronic
pain was significantly associated with initiation to opioids through prescription (OR = 2.720, 95%
Cl11.998-3.722, P < .0001). Analyses by gender revealed that men initiated by prescription were
less likely to have liver disease and less likely to use cannabis, while women initiated by prescription
had a higher methadone dose.

Limitations: This project was limited by its study design being observational in nature; no causal
relationships can be inferred. Also, the data did not allow determination of the role that the
prescribed opioids played in developing opioid use disorder.

Conclusions: Our results have revealed that almost half of this methadone maintenance
treatment (MMT) population has been introduced to opioids through a prescription. Given that
the increasing prescribing rates of opioids has an impact on this at-risk population, alternative
treatments for pain should be considered to help decrease this opioid epidemic in Canada.

Key words: Opioid use disorder, chronic pain relief, methadone maintenance treatment,
prescriptions, male, female
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n 2015, a report conducted by the United

Nations Office on Drugs and Crime reported that

approximately 32 to 36 million people worldwide
abuse opioids (1). Opioids are the leading cause of
drug-related death worldwide and are an even bigger
concern for North America (2,3). Recent research has
shown that this surge in illicit use is associated with the
availability of opioids through medical prescriptions (4).
Opioid use disorder (OUD) is a chronic, relapsing disorder
that is categorized by serious psychological, social, and
physical adversities (5). Negative consequences that
may result from OUD include increased risk of infection
and death, polysubstance use, psychiatric comorbidity,
as well as criminal activity (5-7). OUD also creates an
economic toll on the health care system, specifically due
to the high costs of managing the disorder (8). In 2015,
it was estimated that treatment for OUD in methadone
clinics in Ontario alone cost $156 million (8,9).

Ontario has experienced an unprecedented in-
crease in the number of patients undergoing metha-
done maintenance treatment (MMT) for OUD in the last
10 years, with over 50,000 individuals reported to be in
MMT programs in 2016 (6,8). While MMT may be suc-
cessful in treating OUD in some patients (10-12), treat-
ment outcomes are highly variable, with other patients
exhibiting poor health and social functioning and con-
tinuing use of illicit substances (7). The majority of the
research conducted in the MMT population has focused
on heroin and street users and fails to compare them to
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Fig. 1. Flow diagram for eligibility and inclusion of
participants

patients who were initiated to opioids via prescription.
Differentiating between patients with prescription-
influenced OUD and nonmedically influenced OUD is
important for establishing a socio-demographic profile
and determining unique risk factors for treatment fail-
ure in this population. Few studies have looked at the
MMT population and dichotomized the study popula-
tion by source of initiation to opioids. With recent
research also finding that there is now an increase in
women misusing opioids, with 52% of women and 38%
of men seeking treatment having first been exposed to
opioids through a prescription (13) , an investigation
into gender differences is also warranted.

The objective of this study was to investigate clini-
cal and socio-demographic differences of patients with
OUD who were introduced to opioids via prescription
compared to those who obtained opioids by other
means (i.e., family, friends, street). We also aimed to
examine gender differences between the 2 groups,
which, to our knowledge, has not been done before.

METHODS

Participants and Study Design

The data for this study was obtained from a larger
project called the Genetics of Opioid Addiction (GE-
NOA) study program, which is an ongoing multicenter
cohort in collaboration with the Populations Genomics
Program at McMaster University and Canadian Ad-
diction Treatment Centres (CATC) (14). Patients were
recruited from 19 different CATC clinics across Ontario
from May 2013 through November 2016. This project
was approved by the Hamilton Integrated Research
Ethics Board (HIREB; Study ID 11-056).

To be eligible for GENOA, patients had to meet the
following inclusion criteria: be over 18 years of age;
meet the criteria for opioid dependence using the DSM-
IV criteria (modified in DSM-5 to opioid use disorder);
receive methadone maintenance treatment; able to
provide informed, written consent; and undergo urine
drug screens. In addition, patients also had to provide
information on source of initiation to opioids. Patients
who were receiving an alternate opioid substitution
therapy, currently taking prescription opioids, currently
on suboxone®, or unable to provide a urine sample
were excluded from this study (Fig. 1).

Eligible patients provided informed consent and
participated in a structured face-to-face interview at
baseline, during which they were asked to provide basic
demographic information and answer questions about

E624

www.painphysicianjournal.com

240



PhD. Thesis- N. Sanger; McMaster University — Medical Science

Socio-Demographic and Health Functioning Variables Among Patients with Opioid Use Disorder

their health and social functioning. Specifically, the
data collected consisted of information on socio-demo-
graphics, family background, psychiatric background,
and details on drug use. Details of illicit opioid use were
collected through regular urine drug screens at baseline
and 6 months.

Measures

All patients in the study were asked about the
initial source through which they were introduced to
opioids (i.e., physician prescription, family, street) and
this information was recorded on case report forms.
For this study, this variable was dichotomized into pre-
scribed opioids (initial exposure to opioids through a
medical prescription) and illicit opioids (initial exposure
to opioids through other means including at home,
family member, street, school or friend). Demographic
information, including age of onset of opioid use,
methadone dose, treatment duration, education, and
employment status, was also collected.

The Maudsley Addiction Profile (MAP) was admin-
istered to measure health and social functioning (15).
Within the MAP, specific details of self-reported drug
use were collected, including the number of times the
drug was used within the past 30 days, typical dose, and
the route(s) of administration. The illicit drugs included
heroin, cocaine, illicit methadone, benzodiazepines,
amphetamines, and cannabis. Frequency and amount of
alcohol use was also collected. The MAP also collected
medical history, which asked if the patient had been di-
agnosed with the following physical health conditions:
HIV, hepatitis, chronic pain, liver disease, diabetes, and
epilepsy.

Illicit opioid use was measured by regular urine
drug screens and reported as the percentage of posi-
tive opioid screens (positive opioid screens divided by
total urine screens). lllicit opioid use was measured at
baseline and at a 6-month follow-up.

Statistical Analysis

To summarize the demographic data of the study
population, descriptive statistics were used. The con-
tinuous variables are presented as means and standard
deviations, while dichotomous variables are depicted as
percentages.

The primary analysis used multivariable logistic
regression to examine the relationship between socio-
demographic factors, health functioning, and illicit drug
use in relation to source of initial opioid use. Covariates
included age, gender, methadone dose, and treatment

duration. The variables of ethnicity, marital status, edu-
cation, and drug use (heroin, cocaine, illicit methadone,
alcohol, benzodiazepines, and amphetamines) were
transformed into dichotomous variables. Ethnicity was
categorized as Caucasian and other. Education was
categorized as high school or less and post-secondary
education (trade school/college/university/postgradu-
ate). Marital status was grouped into currently with a
partner (currently married/common-law) or no current
partner (never married/separated/divorced/widowed).
Drug use was categorized as any drug use within the
past 30 days or no drug use. A secondary analysis that
looked at gender differences was conducted using the
same model, variables, and covariates.

The data analysis was conducted using SPSS Ver-
sion 23.0 (16). The results reported a 95% confidence
interval, adjusted odds ratio, and the alpha level of sig-
nificance set to a = .05 for the primary analysis. For the
secondary analysis looking at differences between men
and women, o = .025 was set. Collinearity was consid-
ered by looking at the variance inflation factor (VIF);
none of the variables had a VIF of 10 or greater. This
study adheres to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) (17).

Sample size was calculated by using the logistic re-
gression rule of having at least 10 events per predictor
variable (18). This rule was satisfied, as we included 976
participants in the primary regression with 23 predic-
tors. In the secondary analysis, we included 441 women
and 535 men with 22 predictors each.

REsuLts

A total of 1390 patients were potentially eligible
for this study. A total of 82 patients were excluded, as
they were on suboxone®, and 57 patients were exclud-
ed, as they were taking additional prescribed opioids.
Additionally, 21 patients were excluded for missing
data on initial opioid exposure and 254 patients were
missing data on their 6-month urine screens. A total of
976 patients were included in the analysis (Fig. 1).

Demographics

Our sample included comparable numbers of
prescription-initiated opioid users (n = 469) and illicit
opioid users (n = 507). Approximately half of all patients
in the prescription-initiated opioids group were women
(51.0%), which was considerably higher in comparison
to the illicit opioids group (39.8%). The prescribed opi-
oids group’s average age of onset of opioid use was 27.4
years (SD = 8.87), which was higher than the illicit opi-
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oids group’s mean age of onset, 23.1 (SD = 8.04). The av-
erage daily methadone dose for prescribed opioid-users
was 78.2 mg (SD = 41.8), which was marginally greater
than the average dose of 74.1 mg (SD = 46.0) for the
illicit opioids group. The prescribed opioids group also
had approximately twice as many patients experiencing
chronic pain (51.8%) in comparison to the illicit opioids
group (25.6%). We had a total of 0.9% of patients with
HIV in the prescription-initiated and 0.2% of patients in
the illicit opioids group. With these numbers being very
small, we had to remove these patients from the primary
and secondary analyses. A complete summary of demo-
graphic and clinical characteristics comparing prescribed
opioid-users and illicit opioid-users is reported in Table 1.

Primary Analysis

The results of the multivariable logistic regression
for the association between source of opioid initiation
and other socio-demographic and health functioning
variables are provided in Table 2. There was a significant
association between being female and being initiated
to opioids via prescription, after adjusting for current
age, methadone dose, and treatment duration (OR =
1.385, 95% ClI 1.027-1.866, P = .033). Education was
found to be significantly associated with being initially
prescribed opioids, suggesting that patients in the pre-
scribed group were more likely to have post-secondary
education in comparison to the illicit opioids group (OR
=1.76, 95% Cl 1.78-2.44, P = 0.001). Patients who were
initiated to opioids via prescription were almost 3 times
as likely to have been diagnosed with chronic pain (OR
= 272, 95% Cl 1.97-3.75, P < .001). Age of onset of
opioid use was significantly higher in those introduced
to opioids through a prescription (OR = 1.05, 95% CI
1.03-1.08, P < .001). Patients who had been introduced
to opioids through nonmedical means had significantly
higher rates of hepatitis (OR = 0.64, 95% Cl| 0.44-0.94, P
=.022) and were more likely to have used cannabis in
the past 30 days (OR = 0.66, 95% Cl 0.49-0.90, P = .008).

Secondary Analysis

Our secondary analyses by gender looked at the
relationship between source of opioid and a variety of
variables (Tables 3 & 4). Similar to the primary analyses,
chronic pain, education, and age of onset of opioid use
were associated with initiation to opioids via prescrip-
tion for both men and women. Among men, liver dis-
ease was associated with illicit opioid use (OR = 0.278,
95% Cl = 0.104-0.742 , P = 0.011). There was no signifi-

cant association in the subgroup analyses by gender for
continued illicit opioid use at 6 months.

Interpretation

This prospective cohort study compared individuals
in MMT who were initiated to opioids via medical pre-
scription versus those introduced through illicit means
with respect to social-demographic characteristics,
health functioning, and continued illicit substance use.
Almost half of the sample was introduced through a
medical prescription (n = 469); these patients were more
likely to have older age of onset of opioid use, have
post-secondary education, be female, and less likely to
use cannabis. We also found that the prescription-initi-
ated group was less likely to have hepatitis C and more
likely to have chronic pain. When we explored these
differences by gender, we found that among men, the
prescription-initiated group had a lower prevalence of
liver disease and cannabis use. Among women, those in
the prescription-initiated group were less likely to have
hepatitis and more likely to have a higher methadone
dose.

Our findings highlight important distinguishing
characteristics for the prescription-initiated group, con-
sistent with the literature. The literature has suggested
that with increased physician-prescribing of opioids,
there has been a rise in older-age patients misusing
opioids (19-21). Opioids are most commonly prescribed
for chronic, non-cancer pain conditions (19,21) typi-
cally prevalent among older adults, such as low back
pain, arthritis, and fibromyalgia (22,23). Some studies
have suggested that up to 60% of chronic pain pa-
tients are at high risk for prescription misuse (24). The
prescription-initiated group was more likely to have
post-secondary education. There may be many factors
influencing this, but a significant one may be that the
recreationally-initiated group was younger at age of
onset of opioid use; their early start to recreational
drug use may have influenced further education. Re-
search has found that youth who begin to use heroin at
a young age have significantly higher high school drop-
out rates in comparison to the prescription-using group
(25). Additionally, women are more susceptible to
chronic pain for a variety of factors, including greater
amounts of estrogen in comparison to men. Estrogen
has been shown to increase pain sensitivity and the risk
of developing inflammation-related diseases (23,26,27).
Recent research shows that women are more likely to
be prescribed painkillers such as Percocet®, OxyContin,
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Table 1. Demographic characteristics of study sample

Variables (n = 976) Prescribed Opioids Illicit Opioids
Total number of patients 469 507
Age (SD) 40.8 (10.4) 36.9 (11.2)
Gender, % women 51.0 39.8
Currently employed, n (%) 158 (33.7) 183 (36.1)
Marital Status
Never married (%) 177 (37.7) 270 (53.3)
Currently married/Common-law (%) 150 (32.0) 156 (30.8)
Separated/Divorced/Widowed(%) 142 (30.2) 81 (16)
Ethnicity
Caucasian (%) 418 (89.1) 438 (86.4)
Native North American (%) 28 (6.0) 34(6.7)
Other (%) 23 (4.9) 35(6.6)
Level of Education
None/Elementary School (%) 96 (20.5) 115 (22.7)
High school (%) 208 (44.3) 278 (54.8)
Trade school (%) 21 (4.5) 11(2.2)
College/university (%) 140 (29.9) 98 (19.3)
Postgraduate (%) 2(0.4) 2(0.4)
Details of Opioid Use
Age of onset of opioid use in yrs (SD) 27.4(8.87) 23.1(8.04)
Methadone treatment duration in mos (SD) 51.3(49.2) 48.1(48.7)
Methadone dose in mg/day (SD) 78.2(41.8) 74.1(46.0)
Baseline illicit opioid use, % positive screens 17.0 18.8
Medical History, %
HIV 0.9 0.2
Hepatitis 21.7 28.8
Diabetes 6.2 4.9
Liver disease 4.1 6.1
Chronic pain 51.8 25.6
Epilepsy 21 2.0
Other medical conditions* 52.9 40.2
Self-reported Drug Use At Least Once in Past 30 Days, %
Heroin 5.8 12.8
Illicit methadone 13 1.2
Tllicit benzodiazepine 7.3 8.0
Cocaine 12.4 17.5
Cannabis 44.7 55.8
Amphetamine 3.0 3.1
Alcohol 36.4 44.4

*The “other medical conditions” category consists of any other responses, the most common being hypertension, acid reflux, asthma, cancer,
celiac disease, Crohn’s disease, migraines, colitis, degenerative disc disease, hyperthyroidism, hypothyroidism, gout, heart murmur, and ul-
cers.
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Table 2. Multivariable logistic regression analysis on factors assoctated with source of opioid initiation (n =976)

OR 95% CI P Value
Age 1.008 0.988-1.027 443
Gender 1.385 1.027-1.866 .033*
Currently Working 0.847 0.612-1.172 316
Methadone Dose (mg/day) 1.000 0.997-1.004 .802
Treatment Duration 1.000 0.996-1.003 .842
Currently Married/Common-law 1.108 0.746-1.389 .909
Ethnicity 0.810 0.522-1.255 345
Education 1.765 1.278-2.437 .001*
Age of Opioid Use Onset 1.049 1.028-1.072 <.001%
Epilepsy 1.252 0.471-3.326 .653
Hepatitis 0.616 0.424-0.893 .011*
Liver Disease 0.480 0.232-0.994 .048
Chronic Pain 2.720 1.998-3.722 <.001*
Diabetes 0.872 0.455-1.672 680
Other medical condition 1.213 0.902-1.632 .201
Heroin 0.605 0.343-1.066 082
Tllicit Methadone 1.251 0.483-3.242 .605
Alcohol 0.838 0.622-1.128 244
Cannabis 0.671 0.501-0.900 .008*
Benzodiazepine 1.106 0.671-1.821 694
Amphetamine 1.112 0.553-2.236 .766
Cocaine 0.865 0.587-1.295 481
Tllicit Opioid Use at 6 Mos (% Positive Screens) 1.112 0.510-2.427 789

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine, cocaine interpreted as categorical variables consisting of 2 levels:

no days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .05
Abbreviations: OR, odds ratio; CI, confidence interval.

and Vicodin, with higher dosages in emergency settings
(28). We found that women initiated by prescription
were likely to have a higher methadone dose, which
has been shown to help with chronic pain, as metha-
done is a synthetic opioid (29). There is stereotyping
towards men which assumes that men are more likely
to misuse substances (30); however, this may not hold
true in the OUD population. This study suggests that
women diagnosed with OUD are more likely to have
been prescribed an opioid and to be older, more edu-
cated, and have a history of chronic pain.

We found that those initiated to opioids through a
prescription were less likely to have hepatitis C and less
likely to use cannabis (31,32). In our analysis by gender,

we also found that men initiated to opioids through a
prescription were less likely to have liver disease. Injec-
tion drug use increases the likelihood of contracting
hepatitis through the sharing of needles; hepatitis has
a significant impact on the liver, as does use of multiple
substances (33-35).

Men introduced to opioids through a legitimate
prescription were also less likely to use cannabis. Though
we cannot infer any causal relationship from our results
due to the cross-sectional nature of the study, this find-
ing suggests that those who began opioid use through
illicit means may require additional care to manage
ongoing use of cannabis. Previous research has shown
that it is important to manage cannabis use, as it is as-
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Table 3. Multivariable logistic regression analysis on factors associated with source of opioid initiation in women (n = 441)

OR 95% CI P value
Age 1.015 0.984-1.047 357
Currently Working 0.901 0.536-1.514 694
Age of Opioid Use Onset 1.065 1.029-1.102 <.0001
Methadone Dose (mg/day) 1.006 1.001-1.012 031
Treatment Duration 0.998 0.993-1.003 417
Epilepsy 1.545 0.408-5.855 533
Hepatitis 0.551 0.308-0.986 045
Liver Disease 1.149 0.346-3.817 821
Chronic Pain 2.267 1.381-3.719 .001
Diabetes 0.477 0.184-1.236 128
Other medical conditions 1.259 0.794-1.995 .328
Ethnicity 0.959 0.508-1.809 897
Marital Status 1.035 0.641-1.673 .888
Education 1.683 1.044-2.712 .033
Alcohol 0.810 0.504-1.301 .383
Heroin 0.401 0.135-1.187 099
Tlicit Methadone 1.216 0.267-5.536 .801
Benzodiazepine 1.271 0.561-2.879 565
Cocaine 0.677 0.364-1.259 218
Amphetamine 1.614 0.432-6.030 477
Cannabis 0.677 0.430-1.064 091
Tllicit Opioid Use at 6 Mos (% Positive Screens) 0.375 0.099-1.416 148

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine,ocaine interpreted as a categorical variables consisting of 2

levels: no days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .025
Abbreviations: OR, odds ratio; CI confidence interval.

sociated with ongoing opioid use during MMT among
a subset of the population (36).

Limitations

This study is limited by its observational design,
such that we cannot make any causal inferences about
the association between the source of opioid use and
health functioning. We also could not determine the
extent to which prescription opioids contribute to the
development of opioid use disorder from our collected
data. However, the concept of identifying the initial
source of introduction to opioids is novel, and, to our
knowledge, no other study looking at a large MMT pop-
ulation has examined this. The information collected
on illicit drug use was mainly reliant on self-report, and
therefore susceptible to social desirability bias. In an

attempt to reduce this bias, all research assistants were
trained to build rapport with the study participants and
administer the questionnaire in a standardized manner.

CoNCLUSION

Few studies have compared functioning and treat-
ment outcomes for MMT patients who were exposed
to opioids by medical prescription versus recreational
use. Our study shows that important differences exist
between these groups of patients, including signifi-
cantly greater comorbid chronic pain in the prescription
opioid group, which has implications for developing
specific treatment plans for these groups of patients.
Given that approximately half of the MMT sample was
initiated to opioids by a physician prescription, it is
important to note the differences between this group
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Table 4. Multivariable logistic regression analysis on factors associated with source of opioid initiation in men (n = 535)

OR 95% CI P value
Age 1.003 0.977-1.030 829
Currently Working 0.751 0.505-1.208 267
Age of Opioid Use Onset 1.045 1.016-1.074 .002
Methadone Dose (mg/day) 0.997 0.992-1.002 197
Treatment Duration 1.002 0.997-1.006 463
Epilepsy 0.934 0.208-4.318 930
Hepatitis 0.721 0.431-1.206 212
Liver Disease 0.278 0.104-0.742 011
Chronic Pain 3.146 2.062-4.798 <.0001
Diabetes 1.251 0.500-3.130 633
Other medical conditions 1.196 0.798-1.796 .386
Ethnicity 0.596 0.310-1.144 120
Marital Status 1.024 0.667-1.571 915
Education 1.941 1.221-3.085 <.0001
Alcohol 0.875 0.586-1.305 512
Heroin 0.732 0.359-1.494 392
Tllicit Methadone 1.097 0.280-4.298 .894
Benzodiazepine 1.012 0.521-1.965 973
Cocaine 0.999 0.569-1.754 998
Amphetamine 0.817 0.344-1.943 648
Cannabis 0.646 0.428-0.974 .037
Illicit Opioid Use at 6 Mos (% Positive Screens) 2.292 0.825-6.370 112

Heroin, illicit methadone, alcohol, cannabis, benzodiazepines, amphetamine, cocaine interpreted as categorical variables consisting of 2 levels: no

days drug used and used drug at least once in 30 days.
Ethnicity interpreted as a categorical variable: Caucasian and other.

Marital status interpreted as a categorical variable: currently with a partner and currently not with a partner.

*Significant at P < .025
Abbreviations: OR, odds ratio; CI, confidence interval.

of patients and those who obtained opioids by other
means. Differences in education level, comorbid medi-
cal issues, and concurrent substance use may be impor-
tant to consider when developing treatment programs
as well as specific goals of care for MMT patients. Many
recent investigations, including our study, have shown
the heterogeneity among the MMT patient popula-

tion indicating a need for personalized care for these
patients. The source of initial opioid use may be useful
in clinical practice to promote discussion about specific
concerns, such as hepatitis C treatment, concurrent sub-
stance use, and chronic pain; and to recommend appro-
priate harm reduction strategies to patients.
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Opioid use has reached an epidemic proportion in Canada and the United States that is mostly
attributed to excess availability of prescribed opioids for pain. This excess in opioid use led to an
increase in the prevalence of opioid use disorder (OUD) requiring treatment. The most common
treatment recommendations include medication-assisted treatment (MAT) combined with psychoso-
cial interventions. Clinical trials investigating the effectiveness of MAT, however, have a limited focus
on effectiveness measures that overlook patient-important outcomes. Despite MAT, patients with OUD
continue to suffer negative consequences of opioid use. Patient goals and personalized medicine are
overlooked in clinical trials and guidelines, thus missing an opportunity to improve prognosis of OUD
by considering precision medicine in addiction trials. In this mixed-methods study, patients with OUD
receiving MAT (n=2,031, mean age 39.1 years [SD 10.7], 44% female) were interviewed to identify
patient goals for MAT. The most frequently reported patient-important outcomes were to stop
treatment (39%) and to avoid all drugs (25%). These results are inconsistent with treatment recom-
mendations and trial outcome measures. We discuss theses inconsistencies and make recommenda-
tions to incorporate these outcomes to achieve patient-centered and personalized treatment strategies.

Keywords: Opioid; outcomes; clinical trials; patient important

Introduction

Substance use disorder is a chronic and complex beha-
vior with multifaceted health and social consequences.
Prescription opioid misuse has become a public health
crisis in the United States and Canada, with its reach
spreading to other societies at a global level.’® The root
and progression of the opioid crisis in North America have
been covered in all types of media as the crisis has
touched the lives of many, and its detrimental effects are
seen daily in the form of increased mortality and health-
care utilization. In a recent outlook on the rationale for
opioid overprescription patterns that began in the 1980s
and have continued since, managing pain was found to be
the catalyst for the wide distribution of opioids, based on
weak evidence contained in a letter to the editor published
in the New England Journal of Medicine.*® Nonetheless,
the rate of opioid prescribing and use continues to rise,
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leading to an increased incidence of opioid use disorder
(OUD). A report compiled by the Substance Abuse and
Mental Health Services Administration (SAMHSA) found
that over 2.1 million people in the United States are
suffering from an OUD related to prescription opioids.®
OUD is a chronic, relapsing disorder that effects all
aspects of an individual’s life — physical, social, and psy-
chological.” A central feature of OUD are the withdrawal
symptoms that are experienced when opioids are abruptly
stopped, or their dose reduced. Examples of these symp-
toms are sweating, agitation, shakes, and muscle pains.7
Research has also suggested that the severity of withdrawal
symptoms experienced may be associated with why
patients who are receiving treatment for OUD relapse.®
There are various treatment options available for OUD,
which are usually a combination of psychological and phar-
macological interventions. The pharmacological interven-
tion includes medication-assisted treatment (MAT), which
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can include opioid agonists, partial agonists, and antago-
nists.>'® One of the most common types of MAT is
methadone maintenance treatment (MMT). Methadone is
a synthetic opioid that can have long-lasting effects for up
to 24 hours® and helps to alleviate withdrawal symptoms,
usually without the euphoric effects associated with
opioids.® While studies have shown that MMT is effective,
there is still great variability in treatment response,’""'? and
outcome measures to assess the effectiveness of metha-
done are inconsistent.'®

As OUD can affect people in multiple ways, including
physical and mental health, social impact, economic
burden, quality of life, and life expectancy, it is therefore
difficult to identify which of these aspects clinical trialists,
healthcare services, and providers should focus on when
developing treatment programs. There are many chal-
lenges to consider when deciding on an outcome measure
for a chronic disorder with multifaceted impact such as
OUD. There is also a need to consider what patients want
as a successful and desirable treatment outcome for them
to ensure better prognosis and implement a personali-
zed medicine approach. More specifically, the challenges
that need to be addressed include how a personalized
medicine approach impacts MAT clinical trials and guide-
line recommendations. Important questions to consider in
tackling this challenge include: what is an outcome of
treatment success, who selects the desired outcome? How
should treatment programs be evaluated? What is the best
use of limited healthcare and social-services resources in
managing OUD? How do personal characteristics affect
treatment outcomes? And finally, how might addressing
these challenges support incorporation of precision med-
icine into addiction clinical trials?

Guidelines for the management of OUD make recom-
mendations for treatment based on findings from clinical
trials, expert opinions, and literature reviews. Guidelines
strongly recommend the use of MAT to reduce opioid use
and/or retain patients in treatment.'* These strong recom-
mendations and the selected outcomes do not consider
patient-important goals or the different sociodemographic
profiles of patients. Thus, these guidelines are based on
the notion that the same treatment is recommended for
every patient. Although these recommendations and
treatment outcomes are important and reduce harm for
many patients with OUD, there remains an important
aspect of patient-relevant treatment goals, such as a
focus on personalized treatment, that is not being consi-
dered in current evidence-based practice.

The overwhelming variation in the selection of MAT
outcomes in trials, as well as the lack of inclusion of
patient-important outcomes in current guidelines, demand
further research to establish a set of treatment out-
comes that considers patients’ goals and preferences.
This will allow future trials to measure the effectiveness of
MAT and tailor treatment recommendations based on
personalized profiles to improve OUD prognosis and
move toward precision medicine in clinical trials of addic-
tion treatment.

Within this context, the objectives of this study were: to
identify treatment goals of patients with OUD receiving
MAT; and to investigate if there are differences in patient-
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reported treatment goals by age, sex, gender, ethnicity,
employment, treatment duration, and type of treatment
received.

Our ultimate purpose is to provide suggestions for the
inclusion of patients’ goals (patient-important outcomes)
in clinical trials as a way of promoting the use of precision
medicine in managing OUD.

Methods

This is a mixed-methods study, using qualitative and
quantitative data collection and analyses.

Eligibility criteria

Participants were eligible for this study if they were
16 years of age or older, if they fulfilled the DSM-5 criteria
for OUD, were receiving MAT for OUD at the time of
recruitment, and provided written informed consent.

Data collection

Data were part of a large research program designed to
investigate factors associated with OUD. The current
study is a primary study that was planned a priori within a
large program of OUD-related research. Participants were
recruited from community-based addiction treatment
centers in Canada and interviewed face-to-face at these
centers by research personnel. Data collection for this
study occurred between May 2018 and August 2019. The
data collected included sociodemographic details, current
and past substance use, and psychological and physical
health symptoms using structured questionnaires. Demo-
graphic information included age, gender (social con-
struct), sex (biological construct), ethnicity, marital status,
employment, education, and MAT. Urine drug screen
results for the past 3 months were collected at the time of
study enrollment. Study participants were also asked an
open-ended question: “What are your goals of treat-
ment?” Answers related to this question were written by
research personnel at the time of the interview in a free
text format, with no restrictions on text length or content.

Quantitative statistical methods

The participants’ demographic information was summar-
ized using descriptive summary measures, expressed as
mean (standard deviation) or median (minimum-max-
imum) for continuous variables and number (percent) for
categorical variables.

Patient-important outcomes were defined on the basis
of participants’ goals and were compared by six variables:
age, sex, gender, ethnicity, employment, and type of current
MAT. Age was trichotomized into age groups defined
by Statistics Canada'®: “youth” (16-24 years), “adults”
(25-64 years), and “senior” (65 +). Sex was coded as male,
female, and intersex. Gender was coded as cisgender male,
cisgender female, and other (transgender male, transgender
female, two-spirit, non-binary, genderfluid, genderqueer,
and agender, as reported by participants in response to the
question “what gender do you most identify with?”). Ethni-
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city was self-reported by participants and was coded as
European, East Asian (Chinese, Japanese, Malaysian,
Korea, Papua New Guinea, Thailand, Philippines, Indone-
sia, Vietnam, Cambodia, Laos, Myanmar/Burma, Bhutan,
Singapore), Persian and Arab, African, South Asian (Indian,
Sri Lanka, Pakistan, Nepal, Bangladesh), Indigenous (Native
North American, Native South or Latin American, Aus-
tralian Aborigine), and other/mixed. Employment was
coded as currently working or not working. Type of treat-
ment was defined as methadone, buprenorphine/nalox-
one (Suboxone), or other.

Qualitative data analysis methods

Nvivo 12 qualitative data analysis software (QSR Interna-
tional) was used to perform a deep-level analysis of the
participants’ treatment goal response data.'® The data mana-
gement and analyses plans are described in steps 1-3.

Step 1: cleaning and importing the data

For qualitative analysis, data were first cleaned in Micro-
soft Excel to minimize typographical errors present in the
free-text responses to the question asking participants
about their treatment goals. The data were imported into
Nvivo, with the text pertaining to participant goals impor-
ted as an open-ended question while attribute-assigning
data, such as age and sex, were imported as closed-
ended questions. The latter are not codable in Nvivo, and
were not analyzed using this software.

Step 2: word frequency query and text search queries

The free-text data were run through a word frequency
query to logically arrange the information and determine
the most common four-letter words. The words that occur-
red most frequently were considered to be representative
of the participants’ perspectives, as it is assumed that
important and significant words are used more often."”
The word count query helped identify initial patterns in the
data, and there is evidence that this function improves
analytic accuracy when compared to manual qualitative
word frequency analyses."” In order to avoid decontex-
tualization of the free-text answers, the minimum number
of letters permissible in the word frequency query was
four. Any word with a frequency weighting of greater than
0.5% was coded as a node. A node is a collection of
references found in the free-text data that corresponds
to a particular theme or word.'® Words with a word fre-
quency percentage above 0.5% that were related to a
similar theme were grouped in the same node. Words
with word frequency percentages above 0.20% were
scanned and included in existing nodes with which they
shared similarities.

The text search query allows words and their stemmed
variants to be identified as references found in the free-
text data responses. Text search queries were conducted
for words identified in the word frequency queries to iden-
tify related-stemmed words. Results from the text search
query were then coded into the appropriate nodes. Patterns
and coding strategies emerged as a result of grouping

Patients’ important in opioid

similar words into nodes; these nodes were then labelled as
themes.

Step 3: matrix coding queries

Matrix coding queries help compare participant responses
across and between different demographic categories.'®
Before comparing demographic categories, this query
was run between coded references (text that had already
been coded at a node) and participant responses, to iden-
tify any responses that had not been coded at a node. If a
participant had a free-text response but was missing a
corresponding coded reference at any of the different
nodes, the free-text response was reviewed, and a refe-
rence was added to the appropriate node. This process
brought forth new words and themes that were eventually
combined with existing nodes. Any new words that were
identified were also put through a text search query to
ensure all the stemmed words were identified and coded
into a node. The process of conducting a matrix query to
identify any missing references and new/stemmed words
was completed iteratively until all participant responses
had a coded reference(s).

Another matrix coding query was run between different
demographic categories and the nodes to identify the
attributes associated with each node. The demographic
categories included were age, sex, gender, employment,
ethnicity, and type of treatment. The output of a matrix
coding query is a chart that displays the number of refe-
rences coded at each node and the corresponding demo-
graphic attributes for each participant.

Quantitative data analyses methods

Univariate exploratory analyses were conducted to identify
statistical differences among the groups in their desired
treatment outcomes. The themes used in these analyses
were derived from the completed Nvivo analysis of the free
text goals. A chi-square analysis was completed for each
Nvivo identified treatment outcome (stop MAT, avoid illicit
drugs, live a “normal” life, manage pain, prevent OUD symp-
toms, taper off MAT, no changes in treatment) with age, sex,
gender, ethnicity, employment, type of treatment, and
source of first exposure to opioids (licit vs. illicit). An alpha
of 0.05 was used to establish significance. All analyses
had a degree of freedom (df) of 1 and created a 2 x 2
output. The associated phi value (¢) was reported for
these analyses. Age had a df of 2. For these analyses,
Cramer’s V value was reported.

Ethics statement

The study was approved by the Hamilton integrative
Research Ethics Board (HIREB #4556). All patients pro-
vided written informed consent.

Results
Study participants’ characteristics

A total of 2,032 participants were recruited for this study.
One participant had treatment goal data missing, which
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resulted in a sample of 2,031 participants (1,135 males,
896 females, and one intersex) whose treatment goals
were analyzed qualitatively. The mean age was 39.1 years,
71.3% were of European ethnicity, and 66.2% were not
currently working. Demographic details are presented in
Table 1. Most participants had at least one positive urine
drug screen for illicit opioids while on MAT (68.2%), and
44.1% were first exposed to opioids through licit means
(i.e., they were prescribed opioids for medical reasons).

Objective 1: Qualitative patient important outcome data
results

Seven major themes were identified using Nvivo analysis,
in order of frequency:

1. Stop MAT (includes stop methadone or buprenorphine/
naloxone treatment completely or to not be dependent
on MAT);

2. Avoid illicit drugs (includes wanting to get clean, stay
clean, abstinence, or sobriety from a variety of drugs,
not just opioids);

3. Live a “normal” life (includes wanting a stable life,
normal life, education, job or work, good mental health,
or wanting to support their family or stay alive);

4. Manage pain (includes chronic pain or pain manage-
ment);

5. Prevent OUD symptoms (includes withdrawal and
craving);

6. Taper off MAT (includes wanting to taper off, wean off,
or reduce dose);

7. No changes in treatment (includes keep everything as
is, stabilize the dose, or nothing to add).

Table 1 Demographic characteristics (n=2,031)

Characteristic
Age (years), mean (SD) 39.1 (10.7)
Sex (female) 44.0
Ethnicity (European) 713
Currently employed 33.8
Marital status
Never married 50.4
Currently married/common-law 28.9
Separated/divorced/widowed 20.7
Level of education
None/elementary school 28.3
High school 43.1
Trade school 25
College/university 257
Postgraduate 0.4
Details of opioid use
Age onset (years), mean (SD) 24.8 (9.25)
Treatment duration (months) (SD) 54.5 (63.1)
Methadone dose (mg/day), mean (SD) 70.4 (41.3)
Buprenorphine/naloxone dose (mg/day),
mean (SD) 12.0 (6.73)
Participants with at least one positive opioid urine
screen in past 3 months 68.2

Data presented as percentage, unless otherwise specified.
SD = standard deviation.
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Participants were free to provide multiple desired treat-
ment outcomes; therefore, the total number of responses
exceeds the number of participants. Participants who had
goals corresponding to both the stop MAT treatment
and the taper off MAT treatment themes were grouped
under the stop MAT treatment theme and removed
from the taper off MAT treatment theme. These themes
were separated as one implies getting off the program
entirely (stop MAT), while the other theme implies, they
may stay on the program, but at a lower dose. This resul-
ted in the total number of responses decreasing from 3,310
to 3,020.

Figure 1 shows the distribution of the seven different
outcomes. The most desired goal was to stop MAT (39%
of responses), followed by avoiding illicit drugs (25%),
whereas the lowest percentage was for the goal to have
no changes in treatment (4% of responses).

Objective 2: Distribution of patient-important outcomes by
predefined groups

Patient responses were analyzed in comparison with age,
sex, gender, ethnicity, employment and treatment dura-
tion, and type. Results are shown below.

Age

There were 203 responses from youths, 2,780 from adult,
and 37 from seniors (Figure 2). The most common goal for
all three age groups was to stop treatment (youth, 39.9%;
adults, 38.6%; seniors, 32.4%). The least common goal for
the youth group was pain management (1.5%).

Sex

The most common goal for both female and male partici-
pants was to stop treatment (females, 39.6%; males,
37.8%) (Figure 3). To live a normal life was the one res-
ponse for intersex (100%).

Taper off  Prevent OUD
treatment symptoms
7% 8%

No change
4%

“Normal” life
9%

Stop
treatment
39%

Pain
management
o

8%

Avoid
illicit drugs
25%

Figure 1 Percentage of responses per patient-important
outcome group. OUD = opioid use disorder.
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Figure 2 Desired treatment outcomes by age group. OUD = opioid use disorder.
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Figure 3 Sex differences in patient-important outcomes. OUD = opioid use disorder.

Gender

There were a total of 1,351 cisgender female respon-
ses, 1,646 cisgender male responses, and 23 other
responses. The most common goal for both cisgender
female and cisgender male participants was to stop
treatment (cisgender females, 39.7%; cisgender males,
37.7%). The most frequent goal identified by participants
grouped under the “other” category was to stop treatment
(39.1%).

Ethnicity

The majority of participants were European (n=2,154)
followed by “other” (n=437) and Indigenous (n=367)
(Figure S1, available as online-only supplementary mate-
rial). The most common goal for all ethnicities was to stop
treatment.

Employment

The highest reported outcome by both unemployed
and employed participants was to stop treatment

(unemployed, 36.6%; employed, 42.7%). (Figure 4). The
greatest difference in response by employment was seen
in the pain management theme (unemployed, 9.47%;
employed, 4.78%).

Type of treatment

There were 2,399 responses corresponding to metha-
done treatment, 616 responses relating to buprenorphine/
naloxone treatment, and four responses for other forms of
treatment (Figure 5). The most common goal for both
methadone and buprenorphine/naloxone treatment was
to stop treatment (methadone, 38.2%; buprenorphine/
naloxone, 40.1%).

Length of treatment

The most common goal at all lengths of treatment was to
stop treatment (1 year or less, 34.2%; 1-5 years, 40.5%;
5-10 years, 42.6%; 10-15 years, 36%; 15+ years, 41.4%)
(Figure S2, available as online-only supplementary
material).
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Figure 4 Patient-important outcomes by employment status. OUD = opioid use disorder.
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Figure 5 Differences in type of treatment seen in patient-important outcomes. OUD = opioid use disorder.

First exposure to opioids: legitimately prescribed (licit) vs.
recreational exposure (illicit)

The most common goal, regardless of the source of first
exposure to opioids, was to stop treatment (licit, 37.9%;
illicit, 39.1%). Participants who were first exposed to
opioids through licit means had more responses listing
pain management as their goal compared to those who
were first exposed to opioids through illicit means (licit,
12.4%; illicit, 4.3%) (Figure S3, available as online-only
supplementary material).

Correlation analyses

Univariate exploratory analyses to identify statistical diffe-
rences among the groups in the outcomes they identified
as important showed that all groups had stop MAT and
avoid illicit drugs as the leading treatment goals. How-
ever, some differences among groups were also obser-
ved. Specifically, the following associations were found to
be significant: pain management and age (p < 0.001),
stop MAT and sex (p = 0.047), stop MAT and ethnicity
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(p = 0.001), taper off MAT and ethnicity (p = 0.007), pain
management and employment (p < 0.001), stop MAT
and employment (p = 0.013), taper off MAT and employ-
ment (p = 0.008), live a “normal” life and type of treatment
(p = 0.030), pain management and type of treatment
(p = 0.005), pain management and source of first expo-
sure to opioids (p < 0.001), and live a “normal” life and
source of first exposure to opioids (p = 0.021) (for addi-
tional details, see Table S1, available as online-only
supplementary material).

Discussion

In this large study of 2,031 patients with OUD, we
identified that 39% of patients wanted to stop MAT and
25% wanted to stop all drugs, not just opioids. Yet, current
MAT programs are focused on treatment retention and
stopping or reducing illicit opioid use. This suggests that
64% of patients in this cohort are not meeting treatment
goals for traditional MAT programs. This may be an
important consideration when assessing MAT effective-
ness measures, as well as considering individual patient
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preferences based on sociodemographic factors and
personalized medicine.

Patients of all ages wanted to stop MAT and avoid illicit
drugs. While older adults had pain management as their
second most frequent goal, the majority of patients —
regardless of their sociodemographic variables — wanted
to stop or taper off MAT.

Current OUD management guidelines recommend the
use of MAT to manage OUD; however, these guidelines
do not include patient-related goals and do not specify the
length of time for which MAT should be considered.'®
In this study, patients’ most frequently reported goal of
OUD treatment was to stop MAT (39%). However, in the
absence of recommendations based on evidence from
clinical trials on the duration of MAT and the desire
of patients to stop MAT, treatment adherence and the
prognosis of OUD are unlikely to be favorable.

Guidelines also strongly recommended that withdrawal
management only without transition to a MAT should not
be used in managing OUD,® as this is suggested to be
associated with relapse, overdose, and risk of unsafe
substance use compared to no treatment at all, while
patient-important goals identified in our study stated that
only 8% of responses were related to OUD symptoms
management. Most participants in this study had at least
one positive urine drug screen for opioid while on MAT
(68.2%) during the preceding 3 months, despite being on
MAT for an average of 4.5 years. The risk of relapse and
overdose are real challenges in OUD, but many trials use
short-term, narrowly focused outcome measures, such as
urine drug screens, to determine treatment effectiveness.
If efficacy of MAT is based on opioid-negative urine drug
screens, then MAT is ineffective in 68% of patients in this
study. The use of urine drug screens to measure the
effectiveness of MAT in clinical trials fails to capture
important outcomes associated with the chronicity of
OUD, which limits the scope of treatment.

A frequently mentioned treatment goal (25%) was to
avoid all illicit drugs, not just opioids. We previously
reported that comorbid substance use in this population is
common, with 42% having a comorbid substance use
disorder.?° Despite this, clinical trials of MAT for OUD
exclude patients with co-substance use.'® This exclusion
is leaving a significant proportion of patients with OUD
with unmet needs and unmeasured treatment outcomes.

Another factor we explored that may influence patients’
treatment goals is the type of MAT prescribed. In this
study, we reported patient-important goals by the type of
MAT they are receiving. Patients’ desire to be off treatment
may be explained by the stigma attached to methadone.2’
However, the results of this study showed that patients on
other MAT also wanted to be off treatment. Therefore,
stigma alone may not explain why the most frequent
patient-important outcome is to stop treatment.

Our findings also suggest that patients who were first
exposed to opioids through licit vs. illicit means may have
different goals to achieve out of MAT. We found that
those who were exposed to opioids through licit means
were significantly more likely to have pain management
as a goal, perhaps because their first exposure to opioids
was probably for pain management. In addition, MAT,
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including methadone, is used for pain management;
therefore, it is expected that patients with chronic pain
conditions may wish to continue using MAT to relieve
pain. Additionally, those that were introduced to opioids
through illicit means were likely to list “live a normal life”
as a goal. Previous research that has looked into the
sources of introduction to opioids has found differences in
substance use and demographic characteristics in those
introduced to opioids by prescription vs. other means.?223
This suggests that participants who were introduced to
opioids through illicit means may have vulnerability factors
for substance use disorder, such as novelty-seeking and
risk-taking behavior, compared to people with pain who
were prescribed opioids to manage it and would be more
likely to have treatment goals pertaining to stability/living a
normal life.3

Although the reasons why patients wanted to be off
MAT cannot be explained in this study, a treatment plan
that includes patient-important goals and evidence-
based, informed precision medicine is needed to improve
treatment outcomes in OUD. While it may seem challen-
ging to achieve a consensus between patients and treat-
ment programs on what constitutes a good treatment
outcome, previous studies showed that it is possible to
obtain such agreement.2* Nevertheless, there is a lack of
patient-important and patient-identified outcome sets in
clinical research and practice.?®> No previous work on
patient-important outcomes in OUD to inform clinical trials
has been completed, despite the ongoing opioid crisis.

Comparisons of treatment plans and goals vary greatly
across clinical care settings, patients’ expectations, and
services delivered.?® For example, the duration of treat-
ment may have an impact on patient engagement in
services whose patients perceive these services as more
helpful than short-term treatment.?” Furthermore, patients’
suggestions on their treatment goals often differ from their
clinicians’ opinions. One study found that patients with
addiction saw physical health as a goal more often than
their clinicians did.2® Thus, patient and clinician commu-
nication about the goals and expectations of treatment may
be beneficial to translate patients’ opinions and choi-
ces of what constitutes a relevant outcome for them into
the course of treatment. Communication may also help
patients’ positive opinions on long-term goals become a
part of their service plan, potentially leading to achievable
goals. This concept was summarized by stating that limi-
ting discrepancies between patients’ and clinicians’ goals
of addiction service might lead to convergence, which is
likely necessary for positive treatment goals and better
care of patients with addiction.?®

Discrepancies are often related to the concept
that existing treatments and clinical trials in OUD have
used convenience outcomes that are objectively measu-
rable (such as urine drug screens) without considera-
tion for patient-important outcomes, sociodemographic
differences, and patients’ goals or group differences.
Additionally, guidelines also indicate that there is little
consistent evidence to evaluate the effectiveness of OUD
treatment.2° Reviews evaluating OUD treatment effec-
tiveness have found great variability in the selected goals
between studies,?**? leading to difficulty in establishing a
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real treatment effect. Each study measures a different
set of goals that define success in arbitrary or acces-
sible terms, limiting cross-study comparisons. This is an
important limitation in addiction research that must be
overcome if a consensus on what works for OUD mana-
gement and how to assign a treatment goal is to be
achieved.

Despite being the largest study to date and including
unrestricted responses from patients receiving active
treatment, some limitations of our work should be con-
sidered. The study cohort may not be representative of all
patients with OUD, as there is an expected self-selection
bias in voluntary participation in research compared to
those who do not participate. The study findings may not
be generalizable to the entire Canadian population, as our
study sample was recruited from community clinics
in the province of Ontario. It is important to note that
our mean age and sex distribution resembles data collec-
ted by Public Health Ontario in 2018, where age groups
and sex distribution were similar to those of the study
participants.®®

Other limitations to consider are other variables that
may play a role in determining patient-oriented goals and
which are not measured in this study, such as personality
type. Previous research suggests that there may be a
relationship between specific traits and chronic substance
use.®* There is also the possibility that patients who no
longer attend treatment programs and achieved sustain-
able recovery may have a different outlook on treatment
goals compared to patients in the active phase of sub-
stance use disorder. Despite these limitations, the res-
ponses provided by 2,031 patients in active treatment are
important findings that at least will apply to a similar
population in the active phase of the disorder.

In conclusion, in this mixed-methods study, we ana-
lyzed answers to an open-ended question — letting
participants express their opinions without any constraints
on the type, length, or direction of the answer — on what
participants wanted out of treatment for OUD. We
identified patient-important outcomes for OUD that may
inform future trials of MAT for OUD. Despite implementa-
tion of many different measures, opioid use has not
seen adequate control. Therefore, identifying effective
ways to manage OUD remains both urgent and timely.
Treatment guidelines and programs rely on well-con-
ducted clinical trials; when these begin to include patient-
important outcomes, their results may lead to a para-
digm shift in what treatments outcomes should be consi-
dered, what medications are truly effective, for what
goal these results apply and to what patients, and how
treatment programs should be evaluated when it comes
to resource allocations and policy making. We need a
shift in how these treatments are tested for effectiveness
to incorporate patient-important outcomes and provide
a precision medicine approach to managing the OUD
epidemic.
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