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Abstract

Introduction: The potential use of cannabis and cannabinoid products for the treatment of low-back pain is an
important area for investigation. As one of the leading reasons to visit a primary care provider, low-back pain
results in a significant burden of disease in both the United States’ economic and health care systems. Given
the current opioid epidemic, it is important to seek novel analgesics and understand their efficacy for myriad
pain conditions, including low-back pain.

Materials and Methods: A systematic review was performed using multiple online databases to assess the as-
sociation of cannabis use and low-back pain in the literature.

Results: A total of 124 articles were produced via our search methods, 73 abstracts in total were screened, 16
articles underwent full-text review, and 6 articles were included in qualitative synthesis.

Discussion: This systematic literature review reveals a lack of primary research investigating cannabis as a po-
tential treatment of low-back pain and highlights the need for further investigation with well-designed clinical
trials. There remain substantial political and legal barriers to performing such research.

Conclusion: Although there is a considerable body of work on the usage of cannabinoid products for many
medical conditions, including the treatment of chronic pain, more directed clinical research into their utility

as an analgesic for low-back pain and related symptoms needs to be addressed.
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Introduction
According to the World Health Organization, low-back
pain is a leading cause of disability and diminished
quality of life, as well as a major reason that individuals
seek medical consultation.' Total financial costs associ-
ated with low-back pain in the United States have been
reported to exceed $100 billion per year, two-thirds of
which are a result of lost wages and reduced productiv-
ity.” Changes in cannabis policies have increased inter-
est in its potential therapeutic usage by the medical
community, and given the consequences of the opioid
epidemic, there is a particular need for novel analgesics.
Pharmacological treatment options for low-back pain
are limited. Currently, nonopiate analgesics are consid-
ered first-line, such as a short course of nonsteroidal
anti-inflammatory drugs (NSAIDs) and/or acetamino-

phen.’”> Muscle relaxants such as cyclobenzaprine are
often added to the regimen.® In the case of acute low-
back pain, many providers prescribe systemic glucocor-
ticoids to reduce inflammation; however, given the
major side effect profile of these agents, the risk of
long-term use outweighs the benefit.”

Cannabis plant extract contains more than 500 nat-
ural compounds, including more than 100 cannabi-
noids that have the potential to interact with the
human body’s endocannabinoid system.® Endocanna-
binoids are arachidonic acid derivatives that are re-
leased by cells in injured tissues.”'® They modulate
pain pathways through the activation of cannabinoid
receptors.” Principal cannabinoids, tetrahydrocannabi-
nol (THC) and cannabidiol (CBD), are the chemical
structures of the cannabis plant that have been shown
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to have an affinity for cannabinoid receptor type 1 and
cannabinoid receptor type 2. In particular, CBD, which
lacks the intoxicating properties of THC, has potential
to be used in the treatment of pain. The exact pharma-
cological mechanism for its possible analgesic effects is
still unclear. Recently, research has focused on anti-
inflammatory properties of cannabinoids with regard
to their impact on pain relief.®

The literature for cannabis as an effective analgesic is
robust. In a recent systematic review and meta-analysis,
Whiting et al. concluded that there was moderate-
quality evidence to support the use of cannabinoids
for the treatment of chronic pain.'"' Specifically, in
reviewing eight placebo-controlled trials, they found a
reduction in pain versus placebo (37% vs. 31%; odds
ratio [OR], 1.41 [95% confidence interval {CI}, 0.99-
2.00]), and in reviewing another six placebo-controlled
trials, they found a greater average reduction in numer-
ical rating scale (NRS) pain assessment (—0.46 [95% CI,
—0.80 to—0.11])."" It appears that a majority of reviews
have found evidence focused on neuropathic pain;
however, a commonly encountered clinical complaint
such as low-back pain deserves more inquiry.

It is likely that there will continue to be an increase
in availability of medical cannabis and related recrea-
tional products as the political and legal landscapes
change. Therefore, it is important to understand how
cannabis use can be utilized in the treatment of low-
back pain. The etiology of low-back pain varies greatly.
Nonspecific low-back pain, most likely due to underly-
ing musculoskeletal issues such as a lumbar paraspinal
muscle strain, is frequently seen in primary care offices.

Table 1. Detailed Example of Search Results in PubMed
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Radiculopathy, spinal stenosis, and facet arthropathy
are more specific etiologies and a focus of this review.
A systematic review was performed to assess the use
of cannabis for low-back pain.

Materials and Methods

This review focuses on the association between canna-
bis and low-back pain by performing a systematic liter-
ature review via several online databases. Data sources
included PubMed, Embase, PsycINFO, MEDLINE, and
the Cochrane Library. Search strategies utilized key-
words placed in specific search fields (All Fields and
MeSH Terms) on October 2, 2018 (Table 1). These
search results produced 124 articles (Fig. 1). Two re-
viewers (W.D. and B.H.) independently screened all ti-
tles and abstracts. Specific inclusion and exclusion
criteria such as study design, human versus animal,
and language (English) were applied and produced 16
articles for full-text review. Six studies were included
in qualitative synthesis.

Results

Using our search terms, 73 articles were screened. Of
those, 16 were human studies, 2 were human and an-
imal studies, and 55 were animal studies. The 16
human studies were categorized by the type of study
as follows: 6 review articles, 5 retrospective analyses,
and 5 prospective analyses. Of the 16 human studies,
6 were qualified as “relevant” if the data analyzed in-
cluded specifically both low-back pain and cannabi-
noid exposure. These articles are briefly described
below and outlined in Tables 2 and 3."*"'” The animal

No. Term MeSH results All Fields results Results
1 Marijuana 8,033 28,448

2 Cannabis 8,033 18,656

3 Dronabinol 6,521 6,650

4 Tetrahydrocannabinol 6,521 8,577

5 Cannabinoids 12,526 15,648

6 Cannabinoid 12,526 24,064

7 Low back pain 19,477 34,496

8 Chronic low back pain 6,151 10,165

9 Lumbar pain 19,477 33,026

10 Lumbar radiculopathy 1,857 3,241

11 Lumbar stenosis 289 6,583

12 Lumbar facet arthropathy 485 754

13 Acute low back pain 2,039 3,376

14 1-6 (MeSH OR All Fields) 45,565
15 7-13 (MeSH OR All Fields) 58,259
16 14 AND 15 (MeSH OR All Fields) 73
17 16 AND English (lang) 58
18 17 AND “humans” (MeSH) 12
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Table 2. Detailed Description of Included Prospective Studies
Study Age Sample Outcome
Articles design Description (years) size Outcome pain measures intervals
Ramesh Prospective ~ Examines cannabinoid gene expression 18-50 104 Self-reported: BPl and MPQ;  Baseline,
et al. 2018)"7 profiles in individuals with acute and cLBP experimental: QST 24 weeks
Eisenberg Prospective  Explores the pharmacokinetics, safety, >18 8 VAS Baseline, 20
et al. (2014)'¢ tolerability, efficacy, and ease of use of a and 90 min
novel portable tMDI for cannabis in
patients suffering from chronic
neuropathic pain (two from lumbosacral
radiculopathy) and on a stable analgesic
regimen including medicinal cannabis
Degenhardt Prospective  Investigates the influence of OMT on levels 24-53 20 NRS Baseline,
et al. (2007)™ of circulatory pain biomarkers in patients 30 min, 24h

with cLBP, including PEA, an endogenous
analogue of endocannabinoid

BPI, Brief Pain Inventory; cLBP, chronic low-back pain; MPQ, McGill Pain Questionnaire; NRS, numerical rating scale; OMT, osteopathic manipulative
treatment; PEA, N-palmitoylethanolamide; QST, quantitative sensory testing; tMDI, thermal-metered-dose inhaler; VAS, visual analogue scale.
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Table 3. Detailed Description of Included Retrospective and Review Studies

Age Sample
Articles Study design Description (years) size Outcome pain measures
Ko et al. (2016)"? Retrospective: Addresses barriers and key concerns 49 1 NRS, DN4, Freynhagen
review/case report from both the patient and physician Pain Detect
prospective when using cannabis as a Questionnaire
medical agent in the Canadian medical
system; includes case study
demonstrating the use of medical
marijuana for neuropathic low-back pain
Shmagel et al. (2016)" Retrospective: Compares the prevalence of illicit drug 20-69 700 Comprehensive back
population-based use (including cannabis) among U.S. pain questionnaire in the
cross-sectional survey  adults with and without cLBP NHANES
Canadian Agency for Drugs  Review A literature review of clinical N/A N/A N/A

and Technologies in Health
(CADTH) (2016)"

effectiveness, safety, and guidelines for
cannabinoid buccal spray, which

included five systematic reviews and one
evidence-based guideline

DN4, Douleur Neuropathique in 4 Questions; NHANES, National Health and Nutrition Examination Survey.

and human/animal subject articles were large studies
of biochemical pathways involving the role of canna-
binoid receptors in peripherally and/or centrally me-
diated pain and were not included in this analysis.
There were no randomized controlled trials.

Shmagel et al. conducted a population-based cross-
sectional survey that investigated the prevalence of il-
licit drug use among U.S. adults with versus without
chronic low-back pain (cLBP)."® The cLBP was defined
as “current pain in the area between the lower poste-
rior margin of the ribcage and the horizontal gluteal
fold at the time of evaluation,” with a history of the
pain occurring daily for at least 3 months (N="700).
Analyzing data from the 2009-2010 National Health
and Nutrition Examination Survey, the authors found
that 46.5% of U.S. adults with cLBP reported lifetime
usage of cannabis versus 42% of those without cLBP
(adjusted OR, 1.36, 95% CI, 1.06-1.74)."> The study
did not differentiate between recreational and medical
cannabis usage. Additionally, cLBP is a nonspecific di-
agnosis that may refer to a multitude of pathological
conditions.

Ramesh et al. examined endocannabinoid gene ex-
pression among individuals presenting with an acute
low-back pain episode (n=42), cLBP (n=42), and
healthy controls (n=20)."" The authors found in-
creased levels of endocannabinoid gene expression
(e.g., CNR2 mRNA) in those with low-back pain
(acute or chronic) versus healthy controls ( p<0.001),
and the cLBP group exhibited elevated levels of fatty
acid amide hydrolase and vanilloid receptor gene
(TRPV1) mRNA ( p<0.05).17 The study was limited
by the fact that 45% of low-back pain participants

used NSAIDs (which can impact circulating endocan-
nabinoid levels), as well as the overall small sample size
of the control population. The authors conclude that
while significant future research is necessary to eluci-
date these pathways, low-back pain-associated changes
in the endocannabinoid system and expression of its
components may prove to be pharmacological targets
that could lead to novel analgesic treatments.'”

A study by Degenhardt et al. investigated the effects
of osteopathic manipulative treatment (OMT) on five
pain biomarkers, including anandamide (AEA) and
N-palmitoylethanolamide (PEA).'* AEA is an endo-
cannabinoid that produces significant analgesic and
anti-inflammatory effects in animal models. PEA is
its endogenous analogue that has also been shown to
demonstrate analgesic and anti-inflammatory proper-
ties. In 10 participants with and 10 participants with-
out cLBP, the researchers found that biomarkers for
AEA and PEA were significantly changed at 30 min
and 24 h post-treatment and were significantly greater
in the cLBP group at 30 min compared with the group
without cLBP.'* This finding suggests that effects sec-
ondary to OMT may be mediated by endogenous opi-
oid and endocannabinoid pathways and that OMT
may cause a short-lived but greater increase in PEA
concentrations in subjects with cLBP relative to the
increase in subjects without cLBP. The authors ac-
knowledge that their results are based on a small sam-
ple size with low statistical power and that while
encouraging, these results are correlational rather
than mechanistic.

The review article of Ko et al. discusses the history of
medical cannabis, biochemical endocannabinoid pain
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pathways, common concerns regarding cannabis, and
potential prescription consideration, and highlights a
case study of a 49-year-old male with 20 years of
cLBP.'? They report that his low-back pain is second-
ary to spinal stenosis, degenerative disc disease, neuro-
pathic pain, and sciatica and that before intervention,
he took nabilone 0.25mg, ibuprofen 400-600 mg,
baclofen 20mg, clonazepam 0.5mg, and pregabalin
300 mg daily. After 60 days of treatment with 1g per
day of cannabis (strain with 9% THC and 13% CBD)
administered by vaporizer, his NRS pain scale de-
creased from a weekly average of 9/10 to 3/10, and he
started to wean off oral analgesics.'”

A systematic review for the usage of cannabinoid
buccal spray for chronic noncancer or neuropathic
pain found that THC:CBD buccal spray may be associ-
ated with reduced levels of perceived pain and is well
tolerated in these patients.15 However, the authors con-
clude that THC:CBD buccal spray be considered a
third-line therapy in the management of these patients
given insufficient high-quality scientific evidence sup-
porting its use. In this review, low-back pain was not
a separate category; rather, it was included in the
broad category of chronic pain. Therefore, direct asso-
ciations are difficult to extrapolate."

Finally, Eisenberg et al. explored the pharmacokinet-
ics, safety, tolerability, efficacy, and ease of use of a
novel portable thermal-metered-dose inhaler for can-
nabis in a cohort of eight patients suffering from
chronic neuropathic pain and on a stable analgesic reg-
imen including medicinal cannabis.'® Patients were in-
cluded if they had “neuropathic pain of any type for at
least 3 months,” with two of the cases due to lumbosa-
cral radiculopathy. The authors cite a 45% reduction in
pain intensity at 20 min after inhalation (p=0.001),
returning to baseline within 90 min.'® Lightheaded-
ness, lasting 15-30 min and requiring no intervention,
was the only reported adverse event.

Human articles that were not included in the full re-
view discussed the extensive history of cannabis as a
medical treatment but failed to specifically mention
low-back pain.'®'® In one cross-sectional analysis of a
longitudinal cohort study, Patanwala et al. found that
nearly 60% of homeless people surveyed experienced
low-back pain, and in a multivariate analysis showed
that cannabis use was associated with moderate-high
physical symptom burden in the same population.*’
Other review articles discussed the disappointing effec-
tiveness of current pharmacological treatments for
musculoskeletal disorders, the breadth of diseases that
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have the potential to be treated, and cannabinoids
being used successfully for neuropathic pain.">'®"
Several articles cited a major lack of research regarding
cannabis for pain.'>'®*! Most articles reviewed noted
that cannabis-based medicine is an emerging field;
therefore, it is important for physicians, especially
those treating pain, to understand the basic clinical ap-
plication of cannabis and cannabinoid products.

Discussion

In the United States, 80% of adults experience low-back
pain in their lifetimes, and low-back pain is the most
common cause of job-related disability.22 Therefore,
it is important to understand potential novel treat-
ments for this problem. Cannabinoids can be expected
to cause some pain relief, confirmed by one prospective
trial including patients with neuropathic pain,' as well
as multiple nonsystematic reviews.'®'*' Prior similar
systematic reviews were not available for comparison.
None of the six studies revealed by this search directly
assessed the relationship between cannabis and low-
back pain. This demonstrates that there is a paucity
of data on the potential risks and benefits of using can-
nabinoids to treat low-back pain.

Our review has several limitations. Articles reviewed
were all in English, with foreign articles excluded.
Additionally, of the studies included, there is consider-
able heterogeneity regarding the research subject and
design and therefore limited generalizability from
these results. This further emphasizes the need for lon-
gitudinal studies examining the potential risks and ben-
efits of cannabinoids for low-back pain.

There are many potential avenues for future investi-
gation. Each state varies to some degree on how it
defines and regulates the legal use, prescription, or
sale of cannabis. Currently, there is no federal law
allowing the legal use of medical cannabis. The
National Academies of Sciences, Engineering, and
Medicine recently published a report outlining some
of the challenges and barriers in conducting cannabis
research.””> They concluded that the classification of
cannabis as a Schedule I substance serves as a signifi-
cant obstacle to progression in this field of research.*’

The VA Medicinal Cannabis Research Act of 2018
was introduced to the U.S. House of Representatives
to “conduct and support research on the efficacy and
safety of certain forms of cannabis and cannabis deliv-
ery for veterans enrolled in the VA health care system
diagnosed with conditions such as chronic pain or
post-traumatic stress disorder.”** Similar bills have
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since been introduced. If passed, they would represent
key federal legislation that allows for a uniform assess-
ment of cannabis use and low-back pain by performing
rigorous, unbiased, high-quality clinical research.

As for research design, multiple factors should be
considered including minimal clinically important dif-
ference, placebo-controlled studies, appropriate blind-
ing protocols, and relevant outcome measures. For
low-back pain, quality-of-life and functional outcomes
may serve as a more useful evaluation of treatment ef-
fect as opposed to changes in physical impairments,
such as improved lumbar range of motion. Health-
related quality-of-life instruments, which have been
well studied in patients with low-back pain, include
SE-36, a generic self-administered questionnaire, and
more disease-specific measures such as the Roland-
Morris Questionnaire and the Oswestry Low Back
Pain Disability Questionnaire.”> >’ None of the six ar-
ticles in this review utilized these outcome measures.
Furthermore, patients’ history of consumption, differ-
ent routes of administration, and associated adverse
events should be examined more closely.

Conclusions

This systematic literature review revealed that there is
a significant lack of quality evidence regarding the
role of cannabinoid products in the treatment of
low-back pain. Low-back pain is experienced by a ma-
jority of adults during their lifetimes and linked to
significant financial burden in the United States’
health care system. As the medical community at
large continues to grapple with the ongoing opioid
crisis, there is a need to investigate alternative analge-
sic treatment modalities. Greater research into the
analgesic properties of cannabis could serve as an im-
portant step in the development of novel treatments.
The clinical applications of cannabis and cannabinoid
products, including the treatment of low-back pain,
clearly deserve further exploration.
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