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Abstract

Purpose of Review This systematic review aims to inform the current state of evidence about the efficacy and effective-
ness of medical cannabis use for the treatment of LBP, specifically on pain levels and overall opioid use for LBP. Searches
were conducted in MEDLINE (PubMed), Embase, and CINAHL. The search was limited to the past 10 years (2011-2021).
Study inclusion was determined by the critical appraisal process using the Joanna Briggs Institute framework. Only English
language articles were included. Participant demographics included all adult individuals with LBP who were prescribed
medical cannabis for LBP and may be concurrently using opioids for their LBP. Study quality and the risk of bias were both
evaluated. A narrative synthesis approach was used.

Recent Findings A total of twelve studies were included in the synthesis: one randomized controlled trial (RCT), six obser-
vational studies (one prospective, four retrospective, and one cross-over), and five case studies. All study results, except
for the RCT, indicated a decrease in LBP levels or opioid use over time after medical cannabis use. The RCT reported no
statistically significant difference in LBP between cannabis and placebo groups.

Summary Low back pain (LBP) affects 568 million people worldwide. In the United States, LBP treatment represents
more than half of regular opioid users. With the opioid epidemic, alternative methods, particularly medical cannabis, is
now increasingly sought by practicing physicians and patients. Due to its infancy, there is minimal high-quality evidence to
support medical cannabis use as a first line treatment for LBP.

Keywords Medical cannabis - Low back pain - Systematic review - Opioid - Epidemiology

Background

Low back pain (LBP) is one of the most common health
complaints and a significant burden at both the individual
and population levels [1] with a lifetime prevalence of
49-84% [2, 3]. The World Health Organization (WHO) [4]
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(NSAIDs) and opioids are the most frequently recom-
mended drug for LBP relief. Over 50% of opioid users
report LBP as one of their primary concerns [8, 9], with
opioid prescribing being highest among patients that are
over 65 years of age [10]. A recent systematic review of
opioids on LBP found that opioid use only provided modest
short-term pain relief, with long-term efficacy reported as
unknown [11].

Despite insufficient evidence to support opioid use for
LBP, there has been an increase in long-term opioid therapy
for managing chronic LBP pain [12]. Opioid-related mortali-
ties in the USA have significantly increased, from 56,064 in
2020 to 75,673 in 2021. With this rising burden of the opioid
epidemic [13] and increasing rates of opioid drug prescrip-
tions, alternative methods to treat LBP are now increasingly
sought by physicians and patients [14—16]. One alternative
is the use of medical cannabis to manage LBP. Systematic
and literature reviews [17-20] alongside primary studies
[21-25], where adult patients reported a decrease in their
overall pain levels or a decrease in their opioid medication
use over time.

Although, LBP is a leading cause of disability [26] and
remains one of the most frequent reasons for medical can-
nabis prescription [27, 28], the efficacy/effectiveness of
medical cannabis for LBP management is unknown. Thus,
the aim of this systematic review is to assess the global evi-
dence available on the association between medical cannabis
prescription and pain specific to LBP—whether its use can
reduce pain levels or reduce pain medication (e.g., opioids)
for LBP. To do this, we will define and measure the available
evidence on the association between medical cannabis use
and LBP in adults (and management of LBP) by measuring
LBP outcomes via (1) overall LBP levels, and (2) changes
in opioid medication use.

Methods

The preferred reporting items for systematic reviews and
meta-analyses (PRISMA) checklist was used (Supplemen-
tary Table 1) [29]. The PICO model (population, interven-
tion, comparison, and outcomes) was used to guide our
research question [30]: to determine the efficacy/effective-
ness of medical cannabis use for the treatment and manage-
ment of LBP.

Inclusion Criteria
Types of Participants
This review included studies with adults prescribed medical

cannabis for treatment of LBP and who may also be receiv-
ing opioids for LBP. When available, comparison/control
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groups included patients who were diagnosed with LBP but
were not using medical cannabis or other medications (e.g.,
opioids) to treat their LBP. This review considered all stud-
ies that involved human subjects of legal age who were pre-
scribed medical cannabis by a health care provider/physician
to treat or manage their LBP, who may also be prescribed
opioids for LBP. As legal age differs between countries, age
ranges were from 18 to 21 4+ years of age.

Types of Intervention

This systematic review focused on the use of medical canna-
bis (self-medicating using medical cannabis) or medical can-
nabis therapy prescribed by a practicing physician. The term,
“prescription” can be interchangeable with “certification” or
“authorization,” depending on the jurisdiction. All forms,
doses, frequencies, and types of medical cannabis cultivar
were included (oils, sprays, vaporizers, edibles). Interven-
tions of interest included those related to the efficacy or
effectiveness of medical cannabis prescription/authorization
for LBP including self-reported outcomes, patient-reported
outcomes, screening systems, assessment strategies, inter-
vention programs, clinical interventions, and follow-up
assessment strategies. Studies that involved interventions
using medical cannabis for more than one pain condition
that included LBP were also included. An example of this
was for the treatment of orthopedic pain or neuropathic pain,
with LBP as one subset of pain type. Studies that involved
treatment of health conditions that resulted in LBP were also
included. An example of this was fibromyalgia, where LBP
is a very common medical complaint. Studies that distinctly
categorized medical cannabis as part of a larger cannabis
study (with both recreational and medical cannabis) were
also included.

Types of Outcome Measure

According to WHO [31], LBP is defined as any acute, suba-
cute, or chronic pain that resides in the lower back, sacral,
or lumbar region, including LBP that results from a strain,
ache, trauma, fracture, or other health condition that may
cause LBP. For our study, the primary outcomes of interest
were (1) changes in the level of LBP score and (2) changes
in current opioid use for LBP after medical cannabis use.

Types of Studies

We reviewed all original studies published in peer-reviewed
journals that quantitatively examined the association
between medical cannabis use and LBP outcomes. LBP
outcomes were defined by the level of LBP or number of
opioids prescribed/taken for LBP. We only included English
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language studies or studies translated to English from their
original language. We included studies published in the past
10 years (2011-2021) to ensure the evidence was current
and aligned with recent cannabis legalization and decrimi-
nalization around the world. We did not limit our studies by
geographical region.

Exclusion Criteria

We excluded all studies that did not explicitly identify the
use of medical cannabis. We excluded studies that measured
recreational cannabis or unspecified cannabis. All animal
studies were excluded. Any primary studies that were not
related to LBP and medical cannabis were excluded. We
excluded systematic reviews, literature reviews, clinical
reviews, scoping reviews, expert opinion pieces, blogs, and
editorials. For systematic reviews, both CL and ED indepen-
dently reviewed for primary source articles that our review
process did not capture.

Information Sources

A subject expert librarian, MB, selected the search terms for
LBP. Term selection was broad and focused on capturing
every areas of low back and all possible sources of LBP. The
primary author, CL, then reviewed these terms with MB.

Databases

CL and MB selected three primary databases: MEDLINE
(PubMed), Embase, and CINAHL. The Embase Drug library
was selected to capture all generic and standard drug names
of medical cannabis that are currently available.

Search Strategy

The search strategy was designed to access both published
and unpublished materials. A pilot search was conducted by
MB on April 14, 2021, to identify key MeSH terms/words
for “medical cannabis” and “low back pain.” MB reviewed
the key terms and confirmed that no additional terms would
capture more results relevant to the review. MB conducted
a search across the three databases on April 16, 2021. To
identify and update any new literature since the original
search in April 2021, MB repeated the search on October
22,2021 (Appendix 1).

Screening
First (CL) and second (ED) reviewers independently

screened the title and abstract for each study. During the pre-
liminary screening process, we included grey literature from

conference proceedings, meeting abstracts, and dissertation
regarding medical cannabis use and LBP to capture poten-
tial new evidence that we may have missed. Screening was
conducted via Rayyan to ensure consistency in inclusion/
exclusion of articles. The protocol for title/abstract screening
involved reading the title of the citation first and answering a
series of eligibility questions (Appendix 1). If the questions
could not be answered by the title, CL and ED independently
reviewed the citation’s abstract. If the abstract still could not
fully answer the questions, the citation was included for the
next step in the full-text screening process.

Study Selection

In the full-text screening process, CL and ED used a set
of questions (Appendix 2) to determine whether the study
was eligible for synthesis. To ensure that all relevant articles
were captured, CL and ED independently reviewed all of the
references within the included articles, in which they found
no additional articles to add. Once CL and ED reviewed all
the articles independently, any discrepancies were discussed
until consensus was reached.

Data Collection Process

Data extraction on the included studies was completed inde-
pendently by CL on Microsoft Excel. CL independently
extracted data from the studies. ED independently reviewed
the data extracted and discussed with CL.

Data Items

Data items included were the first author, year, country,
study aim, study period, study design, setting, age of the
participants, sample size and characteristics, treatment, com-
parator group (if available), ethics approval (yes/no/no), unit
of measurement for outcomes, statistical methods, number
of participants missing, intervention result, control result,
and overall study results.

Critical Appraisal

The critical appraisal process was conducted through the
Joanna Briggs Institute (JBI) critical appraisal checklist [32].
The JBI offers various checklists appropriate to case control/
cohort studies, case studies, and randomized controlled trials
(RCTs). CL and ED independently screened and individu-
ally appraised the studies using the JBI checklist. After the
critical appraisal, the included papers were grouped into
study type: (i) RCTs; (ii) observational studies, and (iii) case
reports. Second, the risk of bias and quality were assessed
for each individual study as well as across all studies.
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Risk of Bias

For each study, the risk of bias was evaluated using the Risk of
Bias in Non-randomized Studies of Interventions (ROBINS-I)
assessment tool under the Cochrane Risk of Bias tool [33].
Overall, CL and ED independently determined the quality
of evidence and risk of bias across all included studies using
the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) guidelines (Supplementary
Tables 1 and 2 [34]. Every article was assessed individually
under GRADE criteria receiving a very low, low, moderate, or
high for each of the five GRADE domains. The five GRADE
domains consist of (1) Risk of Bias (already determined by
ROBINS-I), (2) Imprecision, (3) Inconsistency, (4) Indirect-
ness, and (5) Publication bias. An overall pooled estimate was
determined and presented via a GRADE summary of findings
table that presented the overall quality and credibility across
all studies (Supplementary Table 2).

Summary Measures

Principal summary measures included odds ratio (odds of
ceasing opioid prescription medication for LBP), percentage
point differences in pain level, changes of pain level from O to
10 (10 being the highest and worst pain), hours of pain relief,
pain questionnaire outcomes, changes in mean pain scores, and
changes in opioid medication use (oral morphine equivalence).

Synthesis of Results

The findings are presented in narrative synthesis form because
relatively few papers met the inclusion criteria. All data were
presented descriptively, with the reporting of mean and stand-
ard deviations if continuous data were available, and fre-
quencies or percentages if categorical data were available. A
meta-analysis was not possible because there were significant
differences in the medical cannabis type of strain, method of
consumption, dose, frequencies, populations, and, importantly,
comparator groups and outcomes to measure LBP pain across
studies. Thus, a quantitative synthesis was not viable due to the
heterogeneity between the measures and medical cannabis adult
populations across the included studies. The narrative synthesis
form included presenting the results in groups by study type: (i)
RCTs, (ii) observational studies, and (iii) case reports.

Results
Study Selection
Our search yielded 606 studies, and 526 remained after

removing duplicates across the 3 databases. After a title and
abstract screening process, 68 studies were included for full
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article review. After full-text screening, we excluded 56 arti-
cles because the studies did not focus on LBP and medical
cannabis (n=26), were scoping or clinical reviews (n=7),
were expert opinions or editorials (n =7), were abstracts or
conference proceedings not pertaining to medical cannabis
and LBP (n=7), were systematic reviews (n=>5), or focused
on animal models (n=4). Once screened, only 12 studies
met our inclusion criteria (Fig. 1).

Study and Participant Characteristics (Table 1)

Sample sizes ranged from 1 to 800 participants. Across all
studies, participant mean ages (when reported) ranged from 18
to 87 years. All observational studies included both men and
women. For case reports, one case report had only men, three
had only women, and one had both. Only one case report and one
retrospective cohort study provided information on participant
race or ethnicity. Studies were conducted across several countries
including the USA (n=6), Israel (n=2), Canada (n=1), Australia
(n=1), Italy (n=1), and Germany (n=1).

Study Design

This review included 5 case reports (2 abstracts) [35-39],
4 retrospective cohort studies [40—43], 1 prospective cohort
study [44], 1 observational cross-over study [45] (study
where all participants receive the same two or more treat-
ments), and 1 RCT [46]. Only four studies had a comparison
or control group: Bebee et al.'s [46] RCT control, Vigil et al.
[41] had patients from the same rehabilitation clinic, Yassin
et al. [45] had the experimental group serve as their own
control, and Takakuwa et al. [40] made comparisons across
experimental groups of differing opioid users.

Summary of Interventions

With the exception of the RCT [46], 11 studies reported that
cannabis use was highly variable and not standardized with
respect to strain, cultivar, method of consumption, frequency
of use, percentage of cannabinoid concentrations (canna-
bidiol [CBD] versus tetrahydrocannabinol [THC]), and the
grams of cannabis used per day.

Bebee et al.'s RCT had a defined intervention of 400-
mg oral dose of cannabidiol [46]. Ueberall et al. [43] was
an intervention with Sativex (an oromucosal THC to CBD
ratio spray) as an add-on treatment to concomitant opi-
oid and non-opioid medication for pain. In the Takakuwa
et al. [40] retrospective cohort study, participants were
granted 1-year approval to either grow a limited amount
of medical cannabis or purchase medical cannabis in all
forms of consumption and administration of medical can-
nabis. Vigil et al. [41] study also allowed eligible patients
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(n= 606)

Records identified through
database searching

!

Records after duplicates
removed and screened (n=526)

Records excluded by CL and ED with
title and abstract screening.
(n =458)

!

] [ Screening ] [ Identification ]

eligibility
(n=68)

Full-text articles assessed for

Full-text articles excluded, with reasons
(n=56)
e  Primary studies not about low
back pain and medical

A 4

Eligibility

cannabis (n=26)

e Animal studies (n=4)

e Other systematic reviews
(n=5)

e  Other literature reviews,
scoping and clinical reviews
(n=7)

e  Expert opinion or editorials
(n=7)

e Unrelated abstracts and
conference proceedings (n=7)

synthesis
(n=12)

Studies included in qualitative

Case studies (n=5)
Observational studies (n=6)
Randomized controlled trial (n=1)

[ Included ] [

Fig.1 PRISMA flow diagram. From Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71

to self-manage the potency, frequency, and type of can-
nabis product used. In Yassin et al. [45], medical cannabis
therapy (MCT) was self-managed and recommended to be
1:4 THC to CBD with THC levels less than 5% with a
recommended dose of 20 g/month of MCT for the first
3 months (via smoking or vaporization). After 3 months,
the participant was given an option to increase the dose to
30 g/month. Haroutounian et al.’s study [44] had an inter-
vention of prescribed cannabis dose of 20 g/month with
the option of smoked, baked cooked, or olive oil extract
drops. Mondello et al. [42] was a THC to CBD ratio oleic
suspension, but the exact amount of THC or CBD was not
monitored.

The case report studies also showed high variability in
cannabis prescription, strain, dosage, route of administra-
tion, and frequency. The Ko et al. [36] case reports showed
a prescription of 1 g per day (9% THC; 13% CBD; via
vaporizer; 60 days) for one patient, whereas the other was
prescribed 1.5 g per day (5% THC; 8% CBD; via vapor-
izer; 14 days). The case report by Yeung et al. [39] reported
ingesting 10-20 mg CBD orally infused in baked goods (3
times/day; 1 month). For Eskander et al. [35], both case
reports were applying CBD cream to the low-back area.
Toor et al. [37] reported 2 months of sublingual medical
cannabis use. Zarabian et al. [38] had a treatment of adding
cannabidiol oil to the current integrative regimen for pain.

@ Springer
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Length of Study

The RCT [46] had a follow-up time of 2 h. The retrospective
studies [40—43] ranged from 12-week follow-up time to ret-
rospectively measuring up to 11 years. The cross-over study,
Yassin et al. [45], was 6 months of follow-up time. The case
reports [35-39] had a follow-up time ranging from 7-8 h to
60 days (one report states longer than 2 months, but the time
of final follow-up is unclear).

Assessment of Low-back Pain Outcomes
(A) Low Back Pain Levels

Questionnaires and tools for assessing LBP levels varied
across studies. Using a verbal numerical rating scale from 0
to 10 with 10 being the worst, Bebee et al.'s [46] CANBACK
trial assessed pain scores in 30-min increments up to 2 h
after administration of CBD or placebo. Ueberall et al. [43]
used the pain detection questionnaire (PDQ7) and an aggre-
gated nine-factor symptom relief score (ASR-9) to assess
pain levels. Specific to LBP measures, these included the
pain intensity index (PIX), visual analogue scale (VAS),
and Short Form 12 health survey (SF-12). Mondello et al.
[42] used the Douleur Neuropathique 4 and Brief Pain
Inventory questionnaire. Vigil et al. [41] administered a
1-year post survey to measure pain reduction pre- and post-
cannabis program enrollment. Haroutounian et al. [44] used
the S-TOPS and Brief Pain Inventory questionnaires. Yassin
et al. [45] used the visual analogue scale (VAS), Oswestry
disability index (ODI), and Patient’s Global Impression of
Change (PGIC) scales. All five case reports [35-39] used a
1-10 pain scale to assess LBP outcomes after medical can-
nabis use (Table 1).

(B) Opioid Use Outcomes

The RCT [46] did not measure opioid use as an outcome.
Takakuwa et al. [40] focused on daily trends, using mor-
phine equivalent (ME) conversions from prescription opi-
oid use to calculate opioid use per day. Opioid reduction
was measured by the length of time it took patients to stop
opioids. Length of time was the difference between when
a patient was initially treated by a cannabis physician and
the visit date when a patient was no longer taking opioids.
Likewise, Vigil et al. [41] used average prescribed daily
dosage of morphine in the last 3 months but measured the
time it took for patients to cease opioids and calculated the
change in MEs per day (pre- and post-cannabis use) using
the GLOBALRPh’s opioid equivalency calculator (medi-
cal calculator for clinicians) and 3:1 oral dosage equiv-
alency to measure opioid consumption levels. Ueberall
et al. [43] assessed changes in patients’ opioid medication

@ Springer

by comparing the pre- and post-12-week period. One of
Haroutounian et al. [44]’s secondary outcomes was opioid
consumption after 6 months measured in milligrams of
daily opioid use. For Yassin et al. [45], opioid drug use
was also assessed using the patients’ medical records of
pharmacy dispensed medications to determine whether
they increased, decreased, or did not change their opioid
use during MCT (Table 1).

Two case studies assessed opioid use as an outcome for
LBP treatment. In all instances, no standardized tool or
measurement was used to evaluate opioid use. Zarabian et al.
[38] reported discontinuation of acetaminophen-codeine use
and Toor et al. [37] reported the patient had weaned off all
opioid use.

Low Back Pain Level Results

After medical cannabis use or prescription, all observational
studies reported improvement (with varying degrees) in LBP
or pain-related measures. Brief Pain Inventory scores, used in
Haroutounian et al. [44] and Mondello et al. [42], improved.
VAS scores and PGIC scales, used in Ueberall et al. [43] and
Yassin et al. [45], also improved. Otherwise, all other studies
used different LBP scales, including the ODI, GLOBALRPh,
PDQ7, DN4, and S-TOPS, and all reported improved scores
over time. Conversely, the RCT reported minimal improve-
ments in both the cannabis (pain score of 7.1 to 6.2) and
placebo group (pain score of 7.4 to 5.8) but no difference
in pain score improvement levels (after 2 h) in the cannabis
group versus the placebo (absolute difference of —0.3) [46].
All five case reports [35-39] indicated an improvement in
LBP levels in their patients (Table 2).

Opioid Use Results

Specific to complete opioid discontinuation, Haroutounian
et al. [44] and Takakuwa et al. [40] reported discontinuation
of opioid use in 32 participants—with differing time periods
of how long it took to cease opioid use. Ueberall et al. [43]
reported a decrease in oral morphine equivalence of —12.0
in the medical cannabis group. Yassin et al. [45] reported a
decrease of pharmacy dispensed opioid medications follow-
ing MCT. Two case studies reported a decrease in opioid use
[37, 38] (Table 2).

Harms and Adverse Effects

Harms and adverse effects of medical cannabis use were
beyond the scope of this study. However, it is important
to note that there was also a wide range of adverse effects
reported in 5 of the 12 studies. In the RCT [46], no serious
adverse events were reported. Overall, 4 studies reported
mild adverse events. In Takakuwa et al. [40], compared to
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the 75% of patients who decreased opioid use, 17 (20%)
medical cannabis patients had an increase in opioid use, and
3 (4.9%) had no change in opioid use. As this was a short-
term study, this may have been due a higher initial opioid use
in this subset of patients who had severe chronic pain and
were prescribed a higher short-term opioid dose to control
their LBP. Given the nature of the study design, it is difficult
to determine the true underlying cause of the initial increase.
Both Mondello et al. [42] and Ueberall et al. [43] reported
short-term mild adverse events, in which drowsiness, atten-
tion, dry mouth, and headache were the most commonly
reported. In Yassin et al. [45], adverse effects including red
eyes, increased appetite, and sore throat were considered
mild, which did not require changes in MCT. Conversely,
the work by Haroutounian et al. [44] was the only study that
reported serious adverse effects in two participants (elevated
liver transaminases and hospitalization due to a confused
state), causing them to discontinue the study. The remain-
ing 7 studies did not discuss or report any adverse harms or
effects. There is a separate category of cannabis research
that juxtaposes its therapeutic benefit, focusing on recrea-
tional cannabis and its association with high risk behaviors
[47, 48], cannabis’ potential harms [19, 49], cannabis use
disorder [50], and other side effects from long-term use [51].
Even though evidence may exist that may be contrary to
our review, medical cannabis use is an emergent therapeutic
method, and we cannot necessarily overlook the potential
therapeutic benefit that was reported in our included studies.

Risk of Bias Within and Across Studies

At the individual level, the risk of bias was at the serious
or critical level for all studies except the RCT [46]. The
prospective [44], retrospective [40-43], and cross-over
[45] studies had critical risk of bias due to deviations from
intended interventions and critical bias in the measurement
of outcomes. All case reports [35-39] were assessed to be
unknown or at a critical level of risk for bias, as the majority
of the domains could not be answered since no information
was given about the patient populations’ demographics or
characteristics (Supplementary Table 2).

GRADE Study Quality

The RCT received an “excellent” to “good” levels for all
domains of GRADE. However, the five case studies received
a “poor” level of quality for all domains. The prospective,
retrospective, and cross-over studies were similar with qual-
ity ranging from “poor” to “good.” Four studies were funded
by a cannabis company or stated that at least one of the
authors had a disclosure of interest with a cannabis com-
pany. In all, the cumulative pooled estimate (Supplementary

Table 2) showed “poor” to “fair” levels. This was due to low
statistical power due to small sample size, lack of covari-
ates, lack of generalizability outside of the study, all studies
being a single-site observational study, and inconsistency
of baseline and post-intervention measurements (including
follow-up) of both pain and medical cannabis use across
studies. Publication bias was the only category to receive a
“good” level of quality.

Discussion

This systematic review provides preliminary evidence that
medical cannabis use may be associated with reducing pain
levels and concurrent opioid medication use among individ-
uals with LBP. However, the results do not provide any evi-
dence of a dose—response gradient or novel findings about
the efficacy/effectiveness of medical cannabis for improve-
ment of LBP outcomes. All case reports [35-39] stated a
numerical decrease in pain scale level. Retrospective cohort
studies [40—43] reported a reduction in overall opioid use in
medical cannabis users. All observational studies concluded
that medical cannabis use was associated with some level
of LBP relief in a subset of their participants, despite the
discrepancies on statistical significance on LBP levels, the
differing study types, lengths, and contexts.

Our results are consistent with existing cannabis research,
in that there is mixed evidence about medical cannabis’
effectiveness towards decreasing LBP. From a pathophysi-
ology perspective, there are a number of studies that show
medical cannabis’ interaction with the CB1 (expressed in
both CNS and PNS functions of the brain including a role in
appetite, learning, memory, anxiety, addiction, and stroke)
and CB2 receptors (expressed mostly in immune cells) [52],
which are two cannabinoid receptors of the human endo-
cannabinoid system that have been linked to pain reduction
and reduction in inflammation [53]. AEA (N-arachidonoyl
ethanolamine) [54] is another primary endocannabinoid in
the body that has been observed to act on TRPV1 receptors,
which have been implicated by Zou and Kumar [54] to be
associated with pain processing. Recent studies and reviews
[54-56] have shown plausibility that a specific CBD strain
may be able to target specific CB1 receptors localized in
peripheral issues or selectively target CB2 receptors as they
are predominantly expressed outside of the brain. This sug-
gests that future RCTs may consider specific strains of medi-
cal cannabis to optimize its effects on low LBP.

The findings from the RCT are important to highlight as
it is the first trial, of 5 older RCTs [57-61] that showed no
difference between cannabis and placebo groups in pain lev-
els and opioid use. This is the only RCT with a large cohort,
whereas the 5 previous RCTs had cohort sizes ranging from
1 (“n of 17 studies) to 63. Other systematic reviews echo

@ Springer
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these findings and report that current synthetic cannabinoid
drugs such as nabilone [53] are still considered a weak rec-
ommendation as a third-line therapy for pain. Another clini-
cal trial [62] demonstrated that the FAAH endocannabinoid
modulator was ineffective against osteoarthritic pain. Note-
worthy in this review, only the RCT [46] and Yassin et al.
[45] used a recommended standard dose of medical cannabis
(RCT, 400 mg CBD; Yassin, 1:4 THC to CBD with THC
levels less than 5%; 20 g per month for the first 3 months
via vaporization). The remaining studies treated participants
with different formulations of medical cannabis or allowed
them to self-manage their dose, frequency, strain, and route
of administration. Thus, future studies need to control for
percentages of THC and CBD to further understand which
specific strain can mitigate side effects while also providing
an appropriate level of therapeutic benefit.

From a harm reduction perspective, this systematic
review indicates that medical cannabis may potentially play
a role in containing the opioid epidemic. Harm reduction
approach models focus on principles of decreasing the nega-
tive effects of opioid use and small gains that lead towards
wellness [63]. This study is one of the first reviews to better
understand these risk-reduction approaches and has poten-
tial implications for medical cannabis in reducing the opi-
oid use for LBP, a condition that heavily relies on opioids.
Chronic opioid use can lead to escalation in dosage, which
can lead to addiction and a chronic dependency endpoint
of death [64]. Although this review could not quantify the
population-level effect and magnitude on opioid reduction
from medical cannabis use, we know the opioid epidemic in
North America is growing, with devastating outcomes for
individuals and their families [65]. Although this research
is in its infancy, we may infer that any type of decrease in
overall opioid use could be an indicator of a potentially ben-
eficial impact for current opioid-using or opioid-dependent
individuals [66]. Specifically, the cross-over study [45]
and retrospective cohort study [41] emphasized that pre-
enrollment and observation time periods were too short
to fully observe the potential therapeutic benefit and that
patients may have reduced their opioid consumption over a
longer time period (> 12 months). For smaller effects on opi-
oid use, it is unclear how clinically important the improve-
ment was in comparison to those who started with a higher
dosage of opioids [15].

In the context of North American guidelines for medical
cannabis, our findings align with the clinical recommenda-
tions from the US NASEM [67] on the use of medical can-
nabis for chronic pain. Conversely, our findings also align
with Canadian clinicians [68, 69] in their recommendation
against medical cannabis (particularly smoked) as a primary
avenue of treatment for any type of pain (including LBP).

While this is the first systematic review to assess the
relationship between medical cannabis use on LBP, it is not

@ Springer

without limitations. First, the studies included were based
on small sample sizes (based on single sites), which limits
the generalizability of individual findings. Heterogeneity
of measurement and methodology notably limits our abil-
ity to compare results across studies. Prior use of opioids
and other drugs for pain were either assumed or grouped
as a general “low” or “high” with no standardized dosage
or type. The absence of RCTs and reliance on observa-
tional designs also limits our ability to draw conclusions
about causal inference. Second, most cohort studies did not
capture those with LBP who obtained medical cannabis
through unauthorized methods and did not include those
who self-medicated rather than seeking a physician author-
ization. There is a possibility that adults are already manag-
ing their pain with medical cannabis without authorization,
and thus, the data captured in our study may underestimate
the true population of LBP cannabis users. Further, there
is uncertainty as to whether the medical cannabis author-
ized was consumed as prescribed, and if patients elected
to use alternative treatments for their pain symptoms/man-
agement, including any concomitant use with other non-
prescription drugs. Given the wide variability of the type
of cannabis products or cannabis cultivars used, we cannot
pinpoint one specific strain or dose of medical cannabis
that may have attributed to the reduction of opioid use or
type of pain. Third, most studies in this review were subject
to several forms of bias, resulting in low internal validity.
Last, the studies did not include the exact time of onset or
baseline assessment of pain symptoms for each participant.

LBP is a serious health condition that afflicts indi-
viduals worldwide. With the opioid epidemic and opioid-
related mortalities rising, the rationale for the use of medi-
cal cannabis as an alternative treatment for LBP is also
increasing. Investment in studying alternative avenues of
treatment such as medical cannabis is pertinent for con-
taining the crisis. This systematic review indicates that
there is minimal high-quality evidence to support medi-
cal cannabis as a first line treatment at the population
level. However, there may be circumstances where cer-
tain patients or small subgroups of patients may benefit
from using medical cannabis synergistically with other
pain medications to alleviate their LBP. Robust RCTs are
needed to investigate the safety and efficacy profile of
medical cannabis’s prolonged use. Future researchers can
take advantage of this emerging literature and study the
efficacy of medical cannabis in reducing the opioid burden
among LBP patients.
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