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Abstract
Purpose of Review This review discusses the recent advancements in research on Cannabinoids’ role in pain, including its use in
cancer pain, neuropathic pain, fibromyalgia, headache, visceral pain, postoperative and failed back pain management, and
concurrent use with opioids.
Recent Findings Current research suggests that a potential role exists for medical cannabis in pain management, although
research shows varied effectiveness by the type of pain. Moreover, its coadministration with opioids may result in reduced
opioid requirements.
Summary Patients with neuropathic pain, cancer pain, and migraine headache may benefit from the analgesic effects of a
cannabis-based medicine (CBM), but not necessarily patients with chronic abdominal pain. Equivocal results were shown in
fibromyalgia and postoperative orthopedic pain. Interestingly, the opioid-sparing properties of CBMmake it an attractive option
for pain management. However, the scale and quality of studies conducted are limited. Further research is necessary to establish
recommendation guidelines for medical cannabis in pain management.
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Introduction

Cannabis sativa, one of the world’s oldest cultivated plants,
has been used over centuries for medicinal purposes [1]. It is
indigenous to Central Asia but cultivated worldwide. The
dried flowers (marijuana), fiber (hemp), resin (hashish), and
oil have all been used in the treatment of pain. Historians have
provided promising clues to potential treatment with cannabis
for a wide array of medical syndromes including chronic pain,
spasticity, cancer, seizure disorders, nausea, anorexia, and in-
fectious disease, but the scientific basis for its medicinal ef-
fectiveness remains unclear [1, 2••].

In the USA, currently, 34 states, the District of Columbia,
and the US territories of Guam, Puerto Rico, and the US
Virgin Islands have approved medical marijuana/cannabis
programs [3]. The majority of these programs include chronic
pain as one of the approved conditions for which cannabis
may be used. Indeed, pain relief is the most frequently cited
reason for the medical use of cannabis [4–6], and medicinal
cannabis registries typically report pain as the most common
reason for its use [7].

Although the therapeutic potential of cannabinoids in cur-
rent pain management remains uncertain, many patients report
that cannabis has helped to alleviate their pain [8]. Individuals
suffering from chronic pain and a variety of chronic illnesses
(e.g., seizure disorders, cancer, glaucoma, multiple sclerosis,
AIDS wasting syndrome) have reported that smoking mari-
juana improved their conditions when standard treatments did
not [4]. The National Academies Committee on the Health
Effects of Marijuana recently reported that there is “conclu-
sive or substantial evidence” that cannabis is effective for the
treatment of chronic pain in adults [9].

Although over 80 cannabinoids have been isolated from
Cannabis sativa, cannabidiol (CBD), which has a lower psy-
choactive profile, and Delta-9-tetrahydrocannabinol (THC),
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which has a higher psychoactive profile, are the most abun-
dant. Plants have been cultivated to contain different amounts
of CBD and THC in order to attempt to modulate its psycho-
active effects, with higher THC content favored in the black
market to produce a greater “high.” Inhalation (drawing into
the lungs) or vaping (holding the smoke in one’s mouth with-
out necessarily inhaling) produces the fastest effect, with ab-
sorption taking place within a few minutes. These compounds
both bind to endogenous receptors in the body, the most com-
mon of which are CB1 and CB2, both g-protein-coupled re-
ceptors [10–12]. CB1 receptors are most densely present in
the central nervous system, and THC has a higher affinity for
these receptors [13–15]. CB2 receptors are expressed in high
quantities in human immune tissues and cells, e.g., in the
spleen, tonsils, and leukocytes. Aside from potential direct
analgesic effects, cannabis is also postulated to modulate se-
rotonin and opioid receptors to treat pain through possible
synergistic interactions with opioid analgesics, or by improv-
ing the efficacy of pain treatment in patients with tolerance to
opioids, although this mechanism is less clear [16].

Asmedicinal cannabis laws change in the USA, an increasing
number of patients may have questions regarding its use.
Healthcare professionals should be educated on the most recent
data and be prepared to answer questions regarding cannabis use
appropriateness for use in treatment [17]. This review focuses on
the recent advancements in research on cannabinoids and pain.

Methods

We performed a PubMed database search on June 6, 2019,
using the keywords “Cannabis + pain,” “Cannabis or tetrahy-
drocannabinol+ cancer pain,” “Cannabis or tetrahydrocannab-
inol or THC + neuropathic pain,” “Cannabis or tetrahydrocan-
nabinol or THC + migraine or headache,” “Cannabis or tetra-
hydrocannabinol or THC + fibromyalgia,” “Cannabis or tet-
rahydrocannabinol or THC + abdominal pain,” and “Cannabis
or tetrahydrocannabinol or THC + postoperative or surgery +
pain.” The search was mainly limited to clinical studies and
comparative studies published in the last 5 years (2015–2019)
with an exception for cancer pain studies for which the search
was extended to 7 years because of limited recent data avail-
ability. The search included only manuscripts published in
English.

Results

Of the 19 studies that met the criteria, we reviewed these based
on the role of cannabis in relation to cancer pain, neuropathic
pain, fibromyalgia, headache, visceral pain, orthopedic sur-
gery postoperative pain management, failed back syndrome
pain management, and coadministration with opioids.

Role in Cancer Pain

Pain is common in cancer patients, particularly in the ad-
vanced stage of disease when the prevalence is estimated to
be more than 70% [18]. Chronic and unrelieved cancer-related
pain can cause significant distress and disability. Patients with
cancer may experience pain due to the cancer itself, as a side
effect of cancer treatment, or as a result of other comorbid
diseases. In patients with cancer-related pain, compounds de-
rived from the plant species Cannabis sativa L., such as those
with psychoactive THC and non-psychoactive cannabidiol
(CBD), may demonstrate the potential to alleviate pain; how-
ever, its role is unclear.

Cannabis has been studied in the management of advanced
cancer-related pain. In two-phase 3, double-blind, randomized,
placebo-controlled trials, Fallon et al. assessed the analgesic
efficacy of adjunctive nabiximols (tradename Sativex, an oral
mucosal spray containing THC, 27 mg/mL and CBD, 25 mg/
mL) in advanced cancer patients with cancer-related pain not
alleviated by optimized opioid therapy. Neither of these studies
found a decrease in pain as measured by the numeric rating
scale (NRS) with nabiximols, although there was an improve-
ment noted in some quality of life measures [18].

Huser et al. performed a systematic review and meta-
analysis of randomized controlled trials to evaluate the use
of oromucosal nabiximols and THC for patients with cancer
pain, and found no conclusive evidence that cannabinoids
alleviate pain better than placebo. They also concluded that
the evidence available is of low quality [19].

Others have found different results. Aviram et al. [20] per-
formed a systematic review and meta-analysis to assess the
efficacy of cannabis-based medicines (CBMs) in pain man-
agement. To examine the effects of CBMs on cancer pain,
they conducted a separate meta-analysis of three RCTs that
examined cancer pain directly, finding moderate effect sizes
for cancer pain relief showing more benefit for CBM over
placebo [20]. Similarly, Bar-Sela et al. [21] found not only a
reduction in pain but also a decreased use of pain medications
and anxiolytics in a significant portion of patients. Although
limited by the observational design and self-reporting out-
comes, the study’s findings of improvement in symptoms
are noteworthy to support the consideration of cannabis in
the practice of oncology palliative treatment [21].

Another study with promising results in favor of cannabis-
based medicines for pain management was by Portenoy et al.
[22]. This randomized, double-blind, placebo-controlled,
graded-dose study in patients with advanced cancer and
opioid-refractory pain examined nabiximols versus placebo.
The study found improvement in pain with low and medium
dose cannabinoids, while intolerable side effects were noted in
the highest dose group [22]. Similarly, Johnson et al. [23]
performed an open-label extension study to investigate the
long-term safety and tolerability of THC/CBD oromucosal
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spray and oromucosal THC spray in patients with terminal
cancer-related pain refractory to strong opioid analgesics.
The study showed that the long-term use of THC/CBD spray
was well tolerated, with no evidence of tolerance over time, as
can be seen in long-term opioid use. Furthermore, patients
who kept using the study medication did not seek to increase
their pain medication doses over time, suggesting that the
adjuvant use of cannabinoids in cancer-related pain could pro-
vide useful benefit [23].

Role in Neuropathic Pain

Neuropathic pain, generally considered a difficult condition to
treat, arises from nerve damage to sensory or spinal nerves,
which send inaccurate pain messages to higher centers [24].
Whiting et al. performed a systematic review and meta-
analysis of cannabinoids for medical use which examined 28
randomized trials among 2454 patients with chronic pain. The
research indicated that, compared with placebo, cannabinoids
were associated with a greater reduction in pain and a greater
average reduction in numerical pain. The investigators con-
cluded that there was moderate evidence to support the use of
cannabinoids for the treatment of chronic pain, with neuropa-
thy as the most commonly cited source of chronic pain [25].

Favorable findings were also reported byWallace et al. [26]
who performed a small, short-term, placebo-controlled trial on
16 patients of inhaled aerosolized cannabis with four different
strengths of THC. The study demonstrated a dose-dependent
reduction in diabetic peripheral neuropathy pain among pa-
tients with treatment-refractory pain [26].

Wilsey et al. [27] conducted a randomized, placebo-
controlled crossover trial utilizing vaporized cannabis contain-
ing placebo and 6.7% and 2.9% THC among 42 participants
with central neuropathic pain related to spinal cord injury and
disease. Results indicated that vaporized cannabis reduced
neuropathic pain scale ratings, but after false-discovery-rate-
adjusted (FDR) P-values, there was no evidence of a dose-
dependent effect [27].

Role in Fibromyalgia

Fibromyalgia is characterized by chronic widespread pain,
often accompanied by secondary symptoms including sleep
disturbance, tiredness, and cognitive symptoms such as mem-
ory deficits, known as “fibro-fog” [28]. Fibromyalgia pain is
generally considered difficult to treat medically, with conven-
tional pharmacologic treatment only mildly effective [29].

van de Donk et al. performed an experimental, randomized,
placebo-controlled, 4-way crossover trial to assess the analge-
sic effects of inhaled pharmaceutical-grade cannabis in 20
patients with fibromyalgia-related chronic pain. The study
looked at 4 different medications with known THC/CBD ra-
tios. Subjects receiving high THC/high CBD (13.4 mg THC,

17.8 mg CBD) had the most significant improvement, with an
increased pressure pain threshold. Interestingly, CBD-only
preparations had no effect on pain [30].

A Cochrane review of drugs for fibromyalgia pain by Walitt
et al. identified two studies which examined CBD in pain treat-
ment, but these studies presented equivocal results [31]. No
study provided high- to moderate-quality evidence for an out-
come of efficacy, tolerability, and safety. Third-tier (very low
quality) evidence indicated greater reduction of pain with can-
nabinoids, and study limitations of high disability levels and
poor health-related quality of life (HRQoL) compared with pla-
cebo in another study. The authors found no convincing, unbi-
ased, high-quality evidence suggesting that cannabinoids are of
value in treating people with fibromyalgia [31].

Role in Headache

Baron et al. aimed to identify patterns of cannabis treatment in
migraine and headache, as well as to analyze preferred canna-
bis strains. Of 2032 patients, 21 illnesses were treated with
cannabis. Across all 21 illnesses, headache was a symptom
treated with cannabis in 24.9% (n = 505) of which 88% (n =
445) of headaches were most likely migraine. Hybrid strains
with a high THC/tetrahydrocannabinolic acid (THCA) and
low CBD/cannabidiolic acid (CBDA) strain with β-
caryophyllene followed by β-myrcene as the predominant
terpenes were the most preferred by these patients for pain
relief. This could reflect the potent analgesic, anti-inflamma-
tory, and anti-emetic properties of THC.Moreover, many pain
patients substituted prescription medications with cannabis,
most commonly opiates/opioids, which may be due to the
“opioid-sparing effect” of cannabinoids. These findings sug-
gest the analgesic effect of medical cannabis in patients with
headache and migraine [32]. Similarly, a retrospective, obser-
vational chart review by Rhyne et al. found that migraine
headache frequency decreased significantly withmedical mar-
ijuana use (P < 0.0001) [33]. Research suggests a role for me-
dicinal cannabis in migraine headaches; however, there are no
randomized controlled trials (RCTs) for validation and further
evaluation.

Role in Visceral Pain

Cannabinoids have been piloted to address abdominal pain.
However, a recent study showed no difference between THC
and placebo in reducing pain [34]. The phase 2 RCT by De
Vries et al. evaluated the analgesic efficacy, pharmacokinetics,
safety, and tolerability of an oral tablet of THC in patients with
chronic abdominal pain for ≥ 3 months after surgery or be-
cause of chronic pancreatitis. While no difference in pain re-
duction was found between the 65 patients receiving either
THC or placebo, THC administered 3 times daily was safe
and well tolerated during 50–52 days of treatment [34]. In
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another study, De Vries et al. also assessed the analgesic effi-
cacy, pharmacokinetics, tolerability, and safety of a single
dose of THC in patients with chronic abdominal pain from
chronic pancreatitis (CP). The randomized, single-dose, dou-
ble-blinded, placebo-controlled, two-way crossover study
subdivided 24 CP patients into opioid and non-opioid users.
THC or active placebo was administered orally in a double
dummy design. The study showed no treatment effect in re-
ducing chronic abdominal pain from CP after a single dose of
THC compared with placebo, but the THC was generally well
tolerated [35].

Role in Postoperative Pain Management
in Orthopedic Surgery

Hickernell et al. performed a retrospective cohort investiga-
tion to assess the efficacy of dronabinol (a synthetic cannabi-
noid, trade nameMarinol), in addition to a standardmultimod-
al pain regimen including opioids, on acute postoperative pain
management following total hip and knee replacement. The
81 consecutive primary total joint arthroplasty (TJA) patients
who received 5 mg of dronabinol twice daily in addition to a
standard multimodal pain regimen were compared with a
matched cohort of 162 TJA patients who received only the
standard regimen. The dronabinol group had a shorter mean
length of stay and consumed significantly fewer total opioid
morphine equivalents versus the control group, but neither
measure achieved statistical significance [36].

Role in Failed Back Surgery Syndrome

Failed back surgery syndrome (FBSS) is a spinal pain
condition of unknown origin, either persisting despite sur-
gical intervention or developing shortly after surgery in
the same topographic location. Mondello et al. evaluated
a combination of THC and CBD in association with spi-
nal cord stimulation (SCS) in 11 FBSS patients diagnosed
with neuropathic pain and suffering from moderate to se-
vere chronic refractory pain. All patients discontinued
previous unsuccessful therapy at least 2 months before
starting THC/CBD therapy, except for the SCS, with both
THC/CBD and SCS continued for 12 months. The results
showed effective pain management as compared with
baseline in all cases. Moreover, the positive effect of can-
nabinoid agonists on refractory pain was maintained dur-
ing the entire duration of treatment with minimal dosage
titration. The pain perception significantly decreased from
baseline by the end of the study duration. The results
indicated that cannabinoid agonists (THC/CBD) can have
significant analgesic capabilities, for the treatment of
chronic refractory pain in FBSS patients [37].

Cannabis and Opioids

There have been attempts made recently to find phar-
maceutical alternatives to opioid treatment for chronic
pain. Cannabinoids, when coadministered with opioids,
may enable reduced opioid doses without loss of anal-
gesic efficacy (i.e., an opioid-sparing effect). In a sys-
tematic review and meta-analysis on opioid-sparing ef-
fects of cannabinoids, 17 preclinical studies provided
evidence of synergistic effects from opioid and cannabi-
noid coadministration [38•]. The meta-analysis of pre-
clinical studies found that the median effective dose
(ED50) of morphine administered in combination with
THC was 3.6 times lower than the ED50 of morphine
alone, and the ED50 for codeine in combination with
THC was 9.5 times lower than the ED50 of codeine
alone. One case series (n = 3) provided very-low-
quality evidence of a reduction in opioid requirements
with cannabinoid coadministration. Larger controlled
clinical studies showed some clinical benefits of canna-
binoids; however, opioid dose changes were rarely re-
ported, and mixed findings were observed for analgesic
benefit. In summary, preclinical studies provided robust
evidence of the opioid-sparing effect of cannabinoids,
whereas one of the nine clinical studies identified pro-
vided very-low-quality evidence of such an effect [38•].

Conclusion

Current research supports a potential role for medical
cannabis in pain management, although effectiveness
varies by individual and type of pain. As laws change
regarding the use of cannabinoids in medicine, providers
must become more comfortable discussing its appropri-
ate uses in pain management. Interestingly, the opioid-
sparing properties of medical cannabis make it an attrac-
tive option for pain management during this national
opioid addiction crisis. However, the scale and quality
of the studies conducted are limited. Further research
including large RCTs are necessary to establish guide-
lines and treatment recommendations for medical canna-
bis in pain management, and proper patient education is
essential.
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