Pain Physician 2019; 22:119-138 ¢ ISSN 1533-3159

Systematic Review

Adverse Outcomes Associated with Prescription
Opioids for Acute Low Back Pain: A Systematic
Review and Meta-Analysis

Nitika Sanger, HBSc', Meha Bhatt, MSc?, Nikhita Singhal, BHsc?, Katherine Ramsden, MD?,

Natasha Baptist-Mohseni, Bsc®, Balpreet Panesar, BSc®, Hamnah Shahid, BASc’, Alannah Hillmer, BSc?,
Alessia D'Elia, BSc', Candice Luo, BHSc?, Victoria Rogers, BSc®, Abirami Arunan, HBSc®,

Lola Baker-Beal, Bsc'®, Sean Haber, BSc3, Jihane Henni, BSc'', Megan Puckering, BSc3, Sunny Sun, BSc,
Kim Ng, BSc?, Stephanie Sanger, MLIS'?, Natalia Mouravaska, MD'3, M. Constantine Samaan, MD,
Russell de Souza, ScD?, Lehana Thabane, PhD?, and Zainab Samaan, PhD'2

From: *Department of Psychiatry and
Behavioural Neurosciences, McMaster
University, Hamilton, ON; *Department of
Health Research Methods, Evidence and
Impact, McMaster University, Hamilton,
ON; 3Undergraduate MD Program ,
McMaster University, Hamilton, ON;
*Department of Medicine, McMaster
University, Hamilton, Ontario, Canada;
sDepartment of Psychology, Neuroscience
and Behaviour, McMaster University,
Hamilton, ON; *Department of Biology,
McMaster University, Hamilton, ON;
7Arts & Sciences, McMaster University,
Hamilton, Ontario; #Health Sciences,
McMaster University, Hamilton, Ontario,
Canada; Faculty of Medicine, University
of Sydney, Camperdown, Australia; **St.
George’s Medical School, St. George’s
Hospital, Cranmer Terrace, London,
UK; »College of Medicine, University of
Saskatchewan, Saskatoon, SK; ?Health
Science Library, McMaster University,
Hamilton, ON; 3Mood Disorders Researc|
Unit, St. Joseph’s Healthcare Hamilton,
Hamilton, ON; “Division of Pediatric
Endocrinology, McMaster Children’s
Hospital, Hamilton, ON

Address Correspondence:

Zainab Samaan, PhD

Mood Disorders Program, St.Joseth’s
Healthcare Hamilton

100 West sth St.

Hamilton, ON, L&N 3Ky

E-mail: samaanz@mcmaster.ca

Disclaimer: Dr. Samaan is supported by
grants from CIHR Award #156306, Bridge
CIHR Sponsor Award #PJT-153429 and
HAHSO Sponsor Award #HAH-16-04.
There was no external funding in the
preparation of this manuscript.

Conflict of interest: Each author certifies
that he or she, or a member of his or her
immediate family, has no commercial
association (i.e., consultancies, stock
ownership, equity interest, patent/licensing
arrangements, etc.) that might pose a
conflict of interest in connection with the
submitted manuscript.

Manuscript received:
07-24-2018

Accepted for publication:
09-17-2018

Free full manuscript:
www.painphysicianjournal.com

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.

MEeTHODS

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 |0 || |U [ |

exp Pentazocine

—
S

exp Methadone

—
—

MEDLINE = 669 exp Buprenorphine

Ju—
)

oxycodone.mp.

—
W

dipipanone.mp.

—_
'S

remifentanil.mp.

—_
w

papaveretum.mp.

Ju—
(o)

pethidine.mp.

—
~

tapentadol.mp.

18 lor2

19 3or4or5o0r6or7or8or9orl0orllor
12or13or14or150r16or 17

20 18 and 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 Risk Inc?n51sten0y/ Other Eaf‘l),’ No. . Relitwe Absolute | 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 1-10) 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 0] 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 | OO0 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, Wcb 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

Duplicate studics removed

n =340

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

Duplicate studies removed
n=2,214

A\

Studies did not meet inclusion

criteria
n=10,044

Could not access articles

Y

n=1,103

Studies included for full text screening
n =188

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

\J

A 4

criteria) and additional duplicates
n= 184

Total studies included in full text extraction
n=4

b

Total studies included in meta-analysis
n=2

Fig. 1. PRISMA 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.

REesuLts

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 Il 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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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 (1> = 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 Mo Opioid Use Risk Ratio Risk Ratio
Study or Subgroup  log|Risk Ratia]  SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lea 2016 (35) 02546 0.105 149 1538 51ex  126[Lo5, 158 —i—
Wighster 2007 (34) 0.6575 0.1269 437 6651 d84% 193[L50,2.47] —i—
Tonal (95% CI) 786 9189 1000%  L57[L0G, 233 el
Heterogeneiny: Teu® = 0.07: Chif = 5.98 df = 1P = 0.00) F = B3% EIIS DIF 1 1:5 I}
Test for overal effect 2 = 2.23(P = 0.03) ) Late Opioid Use
Fig. 3. Forrest plot for continued opioid use.
Early Opioid Use Mo Opioid Use Mean Difference Mean Difference

Study or Subgroup  Mean 5D Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI

Lee 2016 (33] 1046 12063 249 1008 12075 2538 67EX 3.80(-9.70, 17.30] {1

Webster 2007 34) 1241 2023 437 1211 2043 6651 32.2% 1.00[-16.58, 22.539) ¥

Total (95% CI) 786 9189 1000% 3.54[-7.57, 14.66] —’-

Heterogeneity. Tau’ = 0.00; Chi* = 0.00, of = 1 (P = 0.95; P = 0% j 0 1 5 5 1' 2.‘0
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 iselection bias)

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

Other bias

Appropriate Source Population

Sufficient Power/5ample Size

Adjust for Confounders or Other Variables
Appropriate Statistical Analyses

Incomplete Outcome Data

Qutcome Measurement

|
|
|
|
|
|
|
|
|
|
|
|
|
%

133 Si% 74% 100

oT

[l Lo risk of bias

[Junclear 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
iliness. 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 sirategy.

MEDLINE=669

O 0O\ UT W~

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
3or4or50r6or7or8or9orl0orllorl2orl3orl4orl5orl6orl?7
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.
lor2or18
3ord4or50or6or7or8or9orl0orllorl2orl3orl4orl5orl6orl?7
19 and 20

1and 18

20r22

20 and 23

PsycINFO=247

exp Pain

exp Back Pain

1 and 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.
3or4or5
6or7or8or9orl0orllorl2orl3orl4orl5orl6orl7orl8orl9or20
21 and 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 SI OR 82

19 S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17
20 S18 AND S19

Cochrane Library and
Clinical Trials Registry=
179

1 remifentanil

2 papaveretum

3 pethidine

4 tapentadol

5 MeSH descriptor: [Acute Pain] explode all trees

6 MeSH descriptor: [Low Back Pain] explode all trees

7 MeSH descriptor: [Analgesics, Opioid] explode all trees
8 MeSH descriptor: [Morphine] explode all trees

9 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

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: Intervention (if applicable):

Demographics

Number of participants: Total: Men: Women: Per group:

Mean age (SD): Total: Men: Women:

Per group:

Ethnicity:

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% CIL:

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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‘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
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