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Clinical Implications for Cannabinoid Use in the
Rheumatic Diseases

Potential for Help or Harm?
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Introduction

Cannabinoids as therapeutic agents in traditional
medicine are both lauded and maligned. The ubiquitous
use in years gone by once made cannabinoids a mainstay
of the physician’s dispensary, yet the understanding of
the pharmacology of these drugs is relatively recent. The
physiologic and psychoactive effects of the cannabis, or
hemp, plant, cultivated in ancient times for the produc-
tion of textiles, led to ceremonial, therapeutic, and
eventual recreational use, beginning in the Himalayan
region of central Asia and with the first recorded
medicinal use in China in 2700 BC (1).

In the Western world, 2 paths of scientific study
of cannabinoids have been followed. In the earliest
studies, 19th century French psychiatrists focused on the
effects on mood, whereas British physicians explored the

sedative, analgesic, hypnotic, and anticonvulsive proper-
ties (1). In the early 20th century, interest in cannabis as
a therapeutic agent waned following the introduction of
drugs with a more reliable therapeutic profile, such as
opiates. With increasing global concerns about narcotic
addiction, cannabis was misclassified as a narcotic, sim-
ilar to heroin, opium, and cocaine, at the Geneva
International Convention on Narcotics Control in 1925,
which resulted in a ban on cannabis for recreational use
in the UK in 1928 and criminalization in the US in 1937
(1,2). Renewed interest in the therapeutic effects of
cannabinoids emerged following the identification and
cloning of cannabinoid receptors in the late 1980s and
1990 (3–5).

The endocannabinoid system, found throughout
the animal kingdom, comprises endogenous ligands,
termed endocannabinoids, and receptors. This system
has effects on pain mechanisms, immune function, in-
flammation, and bone health, as has been noted in the
laboratory setting. However, formal clinical study has
been limited. Therefore, the true efficacy and risk/
benefit ratio with regard to the therapeutic effects of
cannabinoids, whether derived from the hemp plant
Cannabis sativa or synthesized from cannabis deriva-
tives, remain controversial (6). The use of cannabinoids
as therapeutic agents has mostly remained outside main-
stream medicine in modern times and is further preju-
diced by the recreational use of marijuana, a drug
associated with abuse with a reported usage rate of 4%
of the global population (2,3). Because more than 60
alkaloids are present in the plant form, and because
there has been increasing identification of endocannabi-
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noids in the animal world and an explosion in the
development of synthetocannabinoids, the specific mol-
ecules offering clinical benefit require elucidation.

Almost 10% of patients with chronic pain in the
US are taking cannabinoids for self-medication pur-
poses, but the purpose of their use in more than one-half
of patients has not been disclosed (7). Physicians must
therefore be knowledgeable of the physiologic mecha-
nisms, current clinical evidence, and risks associated
with cannabinoid use to be able to provide balanced
counsel to patients. Because cannabis is illegal in most
countries, any recommendation for medicinal use should
be made within the law, usually regulated by a “medical
exemption authorization.” In this selected literature
review, we provide an overview of the current status and
understanding of cannabinoids and the endocannabi-
noid system as it pertains to rheumatology practice.

Pain management in the rheumatic diseases

Rheumatologists are increasingly sensitized to
the need for effective pain management, with pain being
recognized as the most important predictor of psycho-
social health in patients with rheumatoid arthritis (RA)
(8–10). Because improvements in analgesic treatments
are needed, ideally with a mechanism of action different
from that of traditional analgesics, cannabinoids may
hold potential for pain management and deserve critical
appraisal.

At least 3 factors justify additional evaluation of
the effects of cannabinoids in rheumatic diseases. First,
rheumatic pain is recognized to have both nociceptive
and neuropathic components, opening the door to a
wider spectrum of treatments (8). Since nociceptive
effects are mostly driven by local inflammation, the
antiinflammatory properties of cannabinoids may be
useful (11,12). Second, joints express the CB1 and CB2

receptors, and endocannabinoids act on these receptors
to modulate joint pain (13–15). Finally, population
studies indicate that arthritis is the reason for medicinal
cannabinoid use in up to one-third of subjects (16,17).

Physiology of the cannabinoid system

The effects of cannabinoids are mostly mediated
via binding of ligands to receptors, although other
actions may occur. The endocannabinoid system consists
of 2 G protein–coupled receptors (CB1 and CB2) and a
recently described putative third receptor, GPR55 (4).
Cannabinoid receptors, ubiquitous throughout the
mammalian system, were originally termed “cannabi-

noid” because their signaling was observed to be medi-
ated by the plant product delta-9-tetrahydrocannabinol
(�9-THC). Subsequently, the cannabinoid receptor
genes were cloned and endogenous eicosanoid mole-
cules, or endocannabinoids, were observed to function
as agonists for these receptors (18).

Molecules affecting cannabinoid or related re-
ceptors are found in 3 settings: 1) endogenous ligands, or
endocannabinoids, that are lipid mediators derived from
arachidonic acid; 2) plant derived, termed phytocannabi-
noids; and 3) synthetic tricyclic terpenes (3,18). Endo-
cannabinoids are produced by breakdown of phospho-
lipids, an integral part of cell membranes, that cascade in
a pathway distinct from the inflammatory prostaglandin
pathway (19). Endocannabinoids include anandamide,
2-arachidonyl glycerol, noladin, virodhamine, and
N-arachidonoyl dopamine. The major eicosanoids (i.e.,
prostanoids and leukotrienes) are, however, not canna-
binoids and bind to different receptors, but interact with
endocannabinoids in the inflammatory process (18).
Therefore, endogenous ligand–receptor interactions
best describe the mechanism for the cannabinoid effects
in animals and humans.

The 2 best-known exogenous cannabinoids are
�

9-THC and cannabidiol (CBD), both found in the
plant Cannabis sativa, which contains at least 66 differ-
ent cannabinoid molecules (2). The �

9-THC form has
pain-relieving and psychoactive properties, whereas
CBD, with influence on immunologic functions and
limited affinity for cannabinoid receptors, acts mainly
via the transient receptor potential vanilloid channel 1
(TRPV-1) and 5-HT1A receptors (2). CBD enhances the
signaling properties of adenosine and anandamide, has
antioxidant effects, has less psychoactive properties, and
possibly has a reduced addiction potential (2,20). Can-
nabinoids have also been synthesized as analogs of,
mostly, THC, with the advantage that defined amounts
can be administered and tested in a more controlled
setting when compared to the variable composition of
naturally occurring products.

Cannabinoid receptors are concentrated in ner-
vous system tissue, immune cells, and bone and joint
tissue. This system is not a simple on/off receptor effect.
A complex response mechanism exists in interactions
between the endogenous and exogenous ligands, in
cross-reactions with noncannabinoid receptors, and in
the plasticity of response, which is dependent on local
tissue characteristics or the presence of other molecules,
such as opioids (21).

Cannabinoid receptors are negatively coupled
with adenylate cyclase via G proteins, and positively
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coupled to MAP kinase. Moreover, cannabinoid recep-
tors also regulate activities of calcium and potassium
channels (19). CB1 receptors, mostly associated with
neural tissue, have pain-modulating effects extending
from the primary afferent neuron to the spinal cord and
central pain centers (5). They are also found in brain
areas that subserve motor control, memory, and cogni-
tion. In contrast, CB2 receptors are mostly located
peripherally on immune cells such as chondrocytes and
osteoclasts, and in musculoskeletal tissue, but also play
a role in the central nervous system (22). The exact
function of the CB2 receptors on bone, cartilage, and
immune cells still requires clarification. In summary,
cannabinoids are best understood to have effects on
pain, motor control, and cognition mediated via nervous
system tissue, whereas there is less knowledge of the
effects on the musculoskeletal and immune systems.

Cannabinoids are metabolized in the liver via
hepatic cytochrome P450 (CYP) enzymes, with initial
hydroxylation and conversion to glucuronides, followed
by biliary and intestinal tract excretion (3). They are
lipophilic molecules, and therefore can be deposited for
prolonged periods of time in the tissues. Cannabinoid
tolerance is mediated via a number of mechanisms,
including internalization or degradation of receptors,
reduced receptor signaling, or reduced receptor protein
synthesis.

Effects of cannabinoids

Pain. Modulation of pain is the most-recognized
therapeutic effect of cannabinoids, supported by studies
in animal arthritis models and in patients with arthritis.
Evidence for an effect in joint tissue came from the
observation that local administration of the CB1 recep-
tor agonist arachidonyl-2-chloroethylamide (ACEA) in-
creased synovial blood flow (23). Thereafter, CB2 ago-
nists were shown to alter joint vasoreactivity, confirming
the presence of both receptor subtypes in the joints.
Schuelert and McDougall were the first to report that
ACEA could inhibit the hypersensitivity of joint noci-
ceptors in a rat model of osteoarthritis (OA) (14). In
contrast, the CB2 receptor agonist GW405833 inhibited
nociceptor activity in control rat joints, but produced a
paradoxical sensitization of joint afferents in rats with
knee OA (13).

These preclinical studies demonstrated that the
neuromodulatory effects of peripherally administered
synthetocannabinoids occurred via TRPV-1 ion chan-
nels, suggesting that interactions are taking place be-

tween the endocannabinoid and endovanilloid systems.
Endocannabinoids such as anandamide are rapidly bro-
ken down by fatty acid amide hydrolase (FAAH), such
that the half-life of anandamide is short. Treatment of
rats with OA with the FAAH inhibitor URB597 has
been shown to reduce joint mechanosensitivity and pain
behavior, providing further evidence for an endocan-
nabinoid system in the joints (15). Synovial fluid from
patients with OA or RA, but not normal control synovial
fluid, contained anandamide and 2-arachidonyl glycerol,
confirming that endocannabinoid synthesis occurs fol-
lowing tissue injury (24). These studies provide evidence
that the endocannabinoid system is activated locally in
response to nociceptive stimuli in the arthritis state, and
functions as an endogenous pain modulator.

Rheumatic pain is both nociceptive and neuro-
pathic. Following joint injury, nerves innervating the
healing joint have a truncated appearance similar to that
seen in models of peripheral neuropathy (25). Further-
more, these nerves contain high levels of algogenic
neurotransmitters, such as substance P and calcitonin
gene–related peptide (25,26). It follows that agents
controlling neuropathic pain could be adjuncts in the
reduction of musculoskeletal pain. Animals with peri-
pheral neuropathy demonstrate elevated cannabinoid
receptor expression in both the central and peripheral
nervous systems (27–29). Administration of nonselective
cannabinoid agonists has been shown to reduce neuro-
pathic pain in surgical models of nerve injury (30–32) as
well as in rats with diabetic neuropathy (33,34).

The particular cannabinoid receptor subtype re-
sponsible for analgesia in neuropathic pain is controver-
sial. Both the CB1 and CB2 receptors have been impli-
cated in modulation of inflammatory and neuropathic
pain (21). The antinociceptive effects, particularly with
regard to CB2 receptor agonists, may be enhanced by
coactivation of the opioid system (21). Pain responses in
CB1-knockout mice were found to be similar to those in
wild-type control animals, suggesting that this particular
cannabinoid receptor is unnecessary for reducing neu-
ropathic pain (35). Conversely, a model in which CB1

receptors were deleted from the peripheral nerves, but
retained centrally, exhibited reduced analgesia in re-
sponse to systemic and peripheral administration of
cannabinoids (36). Thus, the results of that study high-
lighted the importance of peripheral CB1 receptors in
modulating neuropathic pain, an effect possibly applica-
ble to arthritis pain.

Immune system. Cannabinoids exert both immu-
nosuppressive and antiinflammatory actions, and these
effects are mediated via the CB2 receptor. Postulated
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mechanisms include effects on apoptosis, inflammatory
cell proliferation and trafficking, cytokine production,
and regulatory T cells (37,38). Ajulemic acid, a synthetic
cannabinoid, increases production of an eicosanoid with
antiinflammatory properties in fibroblast-like synovial
cells, reduces production of interleukin-6 in human
monocyte-derived macrophages, induces apoptosis in
human lymphocytes, and suppresses fibroblast metallo-
proteinase production (39). CBD has both antiinflam-
matory and antioxidative properties (40). In animal
models of inflammation, CBD reduced cell-mediated
joint destruction in an RA model, and reduced plasma
levels of proinflammatory cytokines in a mouse model of
diabetes (41,42).

The role of the endocannabinoid system in mod-
ulation of fibrotic conditions is intriguing. Contrary to
the expected antiinflammatory effect usually attribut-
able to activation of the endocannabinoid system, the
CB1 receptor has recently been shown to promote an
inflammatory response. In a mouse model of sclero-
derma, activation of the CB1 receptor facilitated leuko-
cyte infiltration, resulting in secondary fibroblast activa-
tion, whereas inactivation of this receptor resulted in
reduced lymphocyte-related profibrotic effects (43).
Whether these effects extend to the management of
human disease, such as in patients with scleroderma,
remains to be seen. Although most evidence points to a
composite antiinflammatory effect of cannabinoids on
many immune cells, there is emerging evidence to
indicate that, in certain settings, cannabinoids may be
proinflammatory.

Bone metabolism. Cannabinoid receptors and
ligands have effects on bone metabolism that are still in
the early stages of understanding. Studies in mice indi-
cate that defects of both the CB1 and CB2 receptors can
result in age-related osteoporosis, although it is likely
that different mechanisms will influence the bone re-
modeling process (44). Ajulemic acid has been shown to
suppress osteoclast formation in a dose-dependent man-
ner in osteoclast cultures (45). These effects may even-
tually play a role in conditions associated with excessive
osteoclast function, such as osteoporosis, and in the
regional osteoporotic effects of RA (44).

Sleep. Cannabis sativa has been used as a sedative
agent since ancient times. The effects of both short-term
and long-term use of cannabinoids on sleep have been
studied, as have the effects of withdrawal after pro-
longed use (46,47). Short-term administration of THC
causes reduced latency of sleep onset, increased slow-
wave sleep, and reduced rapid eye movement (REM)
sleep. The effects of long-term use of marijuana on sleep

are less clear, with some evidence that the sleep-
promoting effects are attenuated over time. There is
more evidence to support adverse effects on sleep
following the withdrawal of cannabinoids after long-
term use, as shown by changes on polysomnography
indicating a reduction in total sleep time, sleep effi-
ciency, and REM sleep, an increase in “wake after sleep
onset,” and periodic limb movements (47). Subjects
report considerable subjective sleep difficulties and
strange dreams following the discontinuation of canna-
binoids, but with improvement following reintroduction.
A recent study in sleep laboratories indicated that
�

9-THC has sedative effects, whereas CBD has mild
activating effects; a combination of both molecules in
nabixomol (commercially available as Sativex) has dem-
onstrated subjective sleep improvement in clinical trials
of mostly neuropathic pain conditions (48).

Cannabinoids as a therapy

Cannabinoids are available as the natural product
from the leaves and flowers of the plant Cannabis sativa,
mostly accessed illegally and without control regarding
content or dosing, or as a prescribed pharmacologic
medication that is composed of either natural molecules
or synthesized molecules. Current formulations are ad-
ministered in pill form, as oromucosal spray, or by
inhalation. The transdermal route of administration for
cannabinoids, which have lipophylic properties, is cur-
rently being explored in animal studies.

The most commonly used form of cannabinoid is
Cannabis sativa, which is either smoked or ingested.
Pharmacologic concerns regarding smoked cannabis
arise from variable concentrations of the substance in
the natural product, variable pharmacokinetics, and
risks of smoke inhalation. There are 3 pharmacologic
cannabinoid preparations available. Dronabinol (Mari-
nol), a stereoisomer of THC, and nabilone (Cesamet), a
synthetic analog of THC but with less psychoactive
effects, are oral agents. Nabixomol, an oromucosal
spray, is a combination of �

9-THC and CBD and is
postulated to have less psychoactive effects than that
attributed to CBD alone, and may also contribute anti-
inflammatory and analgesic effects (49). The potential
for abuse of pharmacologic preparations of dronabinol
and nabilone is reported to be low (2). Although there is
ample evidence to indicate that cannabis can be abused
when used for recreational purposes, the frequency of
abuse when cannabis is used for therapeutic purposes is
unknown and requires further study.

In addition to acting in isolation, cannabinoids
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are known to interact with other analgesic pathways to
modulate nociception and pain processing. Cannabi-
noids and opioids act synergistically to inhibit pain via
independent, but physiologically related, pathways. The
antinociceptive effects of morphine can be enhanced by
coadministration of �

9-THC, which activates �- and
�-opioid receptors (50). Molecular studies have deter-
mined that �-opioid receptors can form heterodimers
with CB1 receptors, with the functional consequence of
this interaction being a MAP kinase–dependent effect
(51). The synergism between the cannabinoid and opioid
systems has implications for pain treatment, as doses of
opioids could potentially be reduced when combined
with cannabinoids. These synergistic effects apply to
both the positive therapeutic effects and the negative
adverse effects of these agents when used in clinical
practice. Whether this synergy will translate into a
clinically meaningful effect requires examination.

Cannabinoids have effects on the cyclooxygenase
system. A synergistic effect was observed when aspirin
was combined with an inactive dose of the nonselective
cannabinoid HU210 in a pain behavioral test in rats (52).
In contrast, prolonged administration of �

9-THC was
shown to abrogate the effect of selected nonsteroidal
antiinflammatory drugs in a mouse model of visceral
nociception (53). The combination of cannabinoid and
an antiinflammatory agent therefore has less evidence
for consistent synergy.

Cannabinoids in rheumatic disease management

Information regarding the use of cannabinoids
for management of pain in rheumatic conditions is
available from preclinical science, population surveys,
anecdotal reports, and the results of only 3 formal
clinical trials, 2 of which were in patients with fibromy-
algia (FM) and 1 in patients with RA (16,17,54–57).
Although FM has traditionally been managed by rheu-
matologists, this condition is neurologically based, with
evidence indicating dysregulation of pain processing
rather than a true musculoskeletal process. Anecdotal
reports of the effects of cannabinoids in rheumatic
conditions are open to reporting bias, but indicate a
modest attenuation of pain, with patients reporting
feeling “distanced” from the pain. Even in this setting of
limited evidence for efficacy, treatment of rheumatic
pain is a common reason given for medicinal cannabi-
noid use.

Musculoskeletal pain was reported by �80% of
139 subjects who accessed medicinal cannabis in a
regional pain clinic in Washington, with back pain and

OA identified as specific symptoms (58). Arthritis was
the reason given for cannabinoid use among one-third of
the subjects in 2 chronic pain population surveys, 1 from
the UK (n � 3,000) and 1 from Australia (n � 128), with
two-thirds of subjects having reported considerable im-
provement after use (16,17). A concerning observation
with regard to the findings of both studies was the
overlap with recreational cannabinoid use in more
than one-third of the patients, as well as their reported
use of cannabinoids to self-medicate for depression
(16,17). These 2 surveys provide only a limited view of
the scope of patient-driven cannabis use, but due to the
limitations noted in both studies, conclusions regard-
ing the effectiveness or safety of cannabis remain ques-
tionable.

Cannabinoids in RA have been studied in a single
randomized, controlled trial of moderate quality, ac-
cording to a recent systematic review (55,59). Fifty-eight
patients with RA were treated with the oromucosal
spray nabixomol or placebo over a 5-week period,
resulting in significant improvement in pain and sleep in
the active-drug group. No serious adverse events were
identified, and there were no treatment-related with-
drawals, although dizziness, dry mouth, and nausea were
reported. This study suggests a possible therapeutic role
for cannabinoids in inflammatory rheumatic diseases.

FM could conceivably be a condition responsive
to cannabinoids, in view of its neurologic basis and
associated symptoms of sleep disturbance and anxiety.
In a study of 9 patients with FM, orally administered
�

9-THC reduced electrically induced pain as well as
the extent of pain on daily self-report, but did not
attenuate axon-induced flare, with 5 of the 9 subjects
withdrawing due to treatment-related side effects (60).
Two small randomized, controlled trials have examined
the use of nabilone in FM (56,57). In the first study,
involving 40 patients with FM of 6 weeks’ duration,
nabilone was associated with statistically significant im-
provements in pain and function, as measured by the
Fibromyalgia Impact Questionnaire (FIQ) (57). This
study was rated to be of moderate quality in 2 recent
systematic reviews (59,61). Although significant im-
provement was achieved, the modest effects of a 2-point
reduction in pain and 12-point reduction in the FIQ
score raise the question as to whether these effects are
truly clinically meaningful.

Drowsiness was reported by almost one-half of
the patients treated with nabilone, a side effect with
important safety consequences. In a randomized,
double-blind, active-control, equivalency crossover study
of nabilone and amitriptyline, which addressed sleep
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disturbance in 31 patients with FM, both agents per-
formed equally in terms of improving sleep quality, but
without any effect on pain or quality of life, and with
more adverse effects in the cannabinoid treatment group
(56). This study was conducted over a period of 6 weeks,
with each subject receiving each drug for a 2-week
period (with a 2-week washout period). In an uncon-
trolled study, reductions in pain scores were observed 2
hours after treatment with herbal cannabis in 28 patients
with FM, but with no impact on function as measured by
the 36-item Short-Form Health Survey or the FIQ (62).
Therefore, on the strength of evidence, cannabinoid use
in FM remains of questionable value.

Two recent systematic reviews have examined the
effect of cannabinoids for the treatment of chronic
non–cancer-related pain, which mostly included patients
with neurologic pain (59,61). The reviews each evaluated
18 studies, mostly graded as being of moderate quality,
and 11 of the studies were reported in both reviews.
Cannabinoids were superior to placebo for analgesic
effect in chronic pain, with some studies showing im-
provement in sleep (59,61). Any therapeutic effect must,
however, be balanced with adverse effects. The numbers
needed to harm were calculated to be between 5 and 8
for events affecting motor function, altered perception,
and altered cognition. This narrow therapeutic window
associated with currently available cannabinoid treat-
ments calls for the development of new cannabinoid
molecules or manipulation of the endocannabinoid sys-
tem (12). Since there are considerable limitations in the
existing studies, including small sample sizes, short du-
ration, and effect sizes noted to be modest at best, any
conclusions remain tenuous, and therefore larger, well-
controlled clinical trials are needed.

Risks associated with cannabinoid use

Risks related to cannabinoids can occur in both
the short term and the long term, with unanswered
questions regarding equivalency of risk between herbal
cannabis and pharmacologic preparations. Medicinal
cannabinoids are associated with more adverse events
as compared with placebo, when studied in short-term
trials. The most commonly reported effects include
dizziness, disorientation, euphoria, drowsiness, and an
impact on cognition (63).

In contrast, the long-term risks of therapeutic
cannabinoid use are unknown. Elucidation of the long-
term risks of recreational cannabis use may give some
direction for patient care, but direct extrapolation is not
appropriate. Questions remain regarding drug interac-

tions, effects on psychological health and associations
with mental illness, development of dependence and
addiction, long-term effects on memory and cognition,
and effects of smoked cannabinoids on respiratory
health (64).

Any current knowledge of the effects of cannabi-
noid use on psychological health stems from studies of
younger adult recreational users, in whom there have
been reported associations with depression, suicidality,
anxiety, and exacerbation or precipitation of schizophre-
nia. Swedish military conscripts who had reported use of
cannabis at least 50 times had a relative risk of 6.7 for the
development of schizophrenia (65). Similarly, patients
with schizophrenia who had taken cannabis had more
symptoms of mental disturbance (65). The link between
recreational cannabis and symptoms of depression, sui-
cidal ideation, and anxiety is increasingly appreciated
(64). Other than for Sativex, which has been associated
with depression, suicidal ideation, hallucinations, and
paranoia in 5% of patients in the short term, there is no
information with regard to the effects of medicinal
cannabinoids on mental health, especially in the long
term (2).

Dependence, abuse, or gateway to other drug
abuse remains a concern for any use of cannabinoids.
Effects related to psychological dependence on cannabis
are similar to those related to alcohol, whereas the
physical effects are less prominent (64). Physiologic
withdrawal results in anxiety, sleep disturbance, and
abdominal complaints, and is dopamine mediated,
whereas dependence, mediated via the mesolimbic–
dopamine reward pathway and occurring in 8% of
recreational marijuana users, is defined as a preoccupa-
tion with the need to acquire the substance (64,66,67).
When potential for abuse was tested using standard
measures for drug discrimination and liking, dronabinol
and nabixomol, especially in higher doses for the latter,
were different from placebo in terms of evidence of
modest abuse potential (68).

Abuse, as in diversion, has not been formally
observed for either of the oral preparations, dronabinol
or nabilone, or the oromucosal preparation nabixomol
(2). Substance abuse and intentional misinforming of
health care providers are reported characteristics that
have become increasingly more common in patients with
chronic pain. Fishbain and colleagues found discrepan-
cies in the frequency of substance abuse according to
patient self-report and that revealed by urine drug
screening among �50% of 274 patients with chronic
pain; in fact, those authors observed that 8% of patients
tested positive for illicit drugs and 6% tested positive for
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cannabis on the urine test (69). Although prevalence
estimates for cannabis use in the general population may
appear similar to those in the study by Fishbain et al,
population estimates tend to record a positive response
for even a single exposure in a particular year. Substance
abuse and/or dependence associated with opioid therapy
was reported in one-tenth of a cohort of 801 patients
with chronic pain in whom degenerative arthritis, low
back pain, and FM were identified as common diagnoses
(70).

When cannabis is smoked, chronic inflammatory
changes occur in the respiratory mucosa, an effect
independent of cigarette use (71). Reduced expiratory
flow rate, indicative of early chronic obstructive pulmo-
nary disease, is also associated with the quantity of
cannabis smoked in early adult life (71). An earlier
study, however, suggested that these effects were most
evident with heavy marijuana use, rather than customary
social use (72). Similarly, increased periodontal disease
was associated with increased cannabis exposure (73).
Risks of development of cancers of the airway are less
clear and confounded by concomitant cigarette smoking,
but with increasing evidence for an additive effect, with
cannabis use resulting in a 3-fold increased risk of upper
aerodigestive tract cancers (74).

Conclusion

Although use of cannabinoids and a clear under-
standing of the endocannabinoid system may be perti-
nent to the mechanisms and management of the rheu-
matic diseases, there remains limited evidence to
support the therapeutic use of cannabinoids to date, and
unanswered questions remain with regard to their true
clinical efficacy and long-term risks. The ubiquitous
distribution of cannabinoid receptors throughout the
body, coupled with the known effects of cannabinoids on
inflammation, pain, and even joint damage, should
prompt further study in the rheumatic diseases. Indeed,
preclinical studies look promising, with future protocols
perhaps involving peripherally restricted cannabinoids
or agents that boost endocannabinoid tone.

Well-controlled clinical studies in the rheumatic
diseases are lacking, and much of the reported thera-
peutic use has been based on anecdotal reports and
advocacy. Unfortunately, the tainted image of cannabi-
noids, which stems from worldwide recreational use of
marijuana, has negatively influenced stakeholders at all
levels when medicinal use of cannabinoids is under
consideration, and thus evidence-based therapeutic eval-
uation has stalled. Clearly, an agent with such diverse

effects could potentially hold great promise for symptom
management in the rheumatic disorders. At this time,
however, there is insufficient evidence available to sup-
port a recommendation for the use of cannabinoids in
the management of pain in the rheumatic diseases.
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