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ABSTRACT

Rheumatoid diseases, including rheumatoid arthritis, osteoarthritis, and fibromyalgia, are characterized by
progressive inflammation in the musculoskeletal system, predominantly affecting the joints and leading to
cartilage and bone damage. The resulting pain and ongoing degradation of the musculoskeletal system
contribute to reduced physical activity, ultimately impacting quality of life and imposing a substantial
socioeconomic burden. Unfortunately, current therapeutics have limited efficacy in slowing disease
progression and managing pain. Thus, the development of novel and alternative therapies is imperative.
Cannabinoids possess beneficial properties as potential treatments for rheumatoid diseases due to their
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anti-inflammatory and analgesic properties. Preclinical studies have demonstrated promising results in
halting disease progression and relieving pain. However, there is a scarcity of patient clinical studies, and
the available data show mixed results. Consequently, there are currently no established clinical
recommendations regarding the utilization of cannabis for treating rheumatoid diseases. In this review, we
aim to explore the concept of cannabis use for rheumatoid diseases, including potential adverse effects. We
will provide an overview of the data obtained from preclinical and clinical trials and from retrospective
studies on the efficacy and safety of cannabis in the treatment of rheumatoid diseases.
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INTRODUCTION

Rheumatoid diseases are characterized by progres-
sive chronic inflammation of the musculoskeletal
system, afflicting primarily the joints but can lead to
systemic comorbidities, such as pulmonary diseases
or vasculitis. Chronic inflammation results in
cartilage and bone damage, whose deterioration can
lead to the disability of the affected patient.:

Rheumatoid diseases inflict a significant individ-
ual and societal burden. Pain and musculoskeletal
deficits lead to a progressive decline in physical
activity and quality of life and carry the risk of
cumulative comorbidities.2 In addition, medical
costs for treatment, as well as reduced work capacity
and decreased societal participation of patients with
rheumatoid arthritis (RA), have a significant socio-
economic effect on society.3

Treating rheumatoid disease is challenging not
only because of its progressive nature but also
because of the side effects of available therapies.4
Moreover, available treatment options cannot
reverse rheumatoid diseases. Thus, therapy efforts
are divided into preventive medicine (starting treat-
ment before clinical manifestation) and developing
new drugs. Three classes of drugs are currently
available: (1) disease-modifying anti-rheumatic drugs
(DMARDs), which target tumor necrosis factor
(TNF)-q, the interleukin (IL)-6 receptor, and stim-
ulate the depletion of T and B cells, thereby slowing
the progression of the structural damage;>¢ (2) non-
steroidal anti-inflammatory drugs, which improve
physical function by reducing pain and stiffness, but
do not modify disease progression;4 and (3) gluco-
corticosteroids, which have a rapid symptomatic and
disease-modifying effect.”

Prolonged use of glucocorticoids and DMARDs
has long-term severe adverse effects.89 Moreover,
patients treated with biological DMARDs have an
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increased risk of severe infections by tuberculosis
and herpes zoster virus, as well as an elevated risk of
developing melanoma.¢ This exemplifies the need
for novel treatment approaches and safe therapeu-
tics. One approach is medicinal cannabis use, which
takes advantage of its pain-reducing and immune-
modulating features.

CANNABIS AND CANNABINOIDS

Cannabis is the most widely used illicit drug in the
world. Cannabis is not a single substance but con-
sists of more than 550 different chemical constitu-
ents accumulated in the cannabis plant, among
them approximately 150 psychoactive and non-
psychoactive cannabinoids and over 400 non-
cannabinoids. The cannabis plant (Cannabis sativa)
belongs to the Cannabaceae family. There are two
major forms of Cannabis sativa: marijuana, which
has high levels of the psychoactive tetrahydrocan-
nabinol (THC); and hemp, which has high levels of
non-psychoactive cannabinoids and low THC
levels.t* The two main pharmacologically active THC
compounds are A8-THC and A9-THC. The main
non-psychoactive pharmacologically active cannabi-
noids include cannabinol, cannabidiol (CBD), and
cannabigerol (Figure 1), as well as non-cannabinoids
like flavonoids, terpenes, and fatty acids.!213

Cannabinoids mediate their biological and thera-
peutic effects through the G-protein coupled receptors
cannabinoid receptor 1 (CB1R) and 2 (CB2R).14-16
The G-proteins act as adaptors that link G-protein
coupled receptors to intracellular signaling and
regulatory proteins to activate or modulate signaling
pathways. Other G-protein coupled receptors, such
as GPR55 and GPR18, and transient receptor poten-
tial (TRP) channels, such as TRPV2, TRPA1, and
TRPMS, are also involved in cannabinoid signal-
ing.7 Highly expressed in the central nervous sys-
tem, CB1R is found in particularly high levels in the
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Figure 1. Phytocannabinoids: A Representative List
Found in the Cannabis Plant.

neocortex, hippocampus, basal ganglia, cerebellum,
and brainstem.8 Conversely, low expression levels
are observed in the peripheral nervous system. The
CB1R binds the main active ingredient of marijuana,
A9-THC, and mediates most of the THC effects in
the central nervous system.19 The CB2R is present at
high levels in the immune system and is commonly
associated with regulating immune function.
Additionally, CB2R is also located in the brain,>2°
where it is primarily localized to microglia, the
central nervous system resident macrophages.2t

The fact that both CB1 and CB2 receptors are
expressed by immune cells suggests that cannabi-
noids play an important role in immune system regu-
lation. For example, cannabinoids have been shown
to exert anti-inflammatory effects in various in vivo
and in vitro experimental models. In addition, sev-
eral studies have shown that cannabinoids downreg-
ulate cytokine and chemokine production and up-
regulate T-regulatory cells to suppress inflammatory
responses.16.22

Immunomodulatory Effects of
Cannabinoids on Rheumatoid Disease
Progression: Insights from Preclinical In
Vitro Models of Cytokine Regulation

Several studies have reported that CBD reduces the
formation of reactive oxygen species and nitric oxide
in various cell lines and animal models of inflamma-
tion. In addition, CBD blocks production of TNFa,
the pro-inflammatory cytokines IL-1f, IL-2, IL-6,
and IL-8, and the transcription factor nuclear factor
(NF)-kB.16.23 Furthermore, extract with high CBD
content exhibits the remarkable ability to diminish
cytokine secretion from T cells derived from human
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donors. Additionally, a specific strain with high CBD
content (CBD-X) demonstrates a potent capacity to
effectively suppress cytokine storm in a mouse
model.24

More evidence of the ability of cannabinoids to
modulate the immune system comes from in vitro
studies that showed that A9-THC suppressed the cell-
mediated T helper 1 (Th1) response and enhanced
Th2-associated cytokine secretion.25 This response
prevents the activation of inflammatory signaling
pathways, such as the NF-xB,2¢ mitogen-activated
protein kinase, and Janus kinase/signal transducer
and activator of transcription (JAK/STAT) pathways
in immune cells.2”

Another study, using lipopolysaccharide-activated
BV-2 microglial cells, reported that both THC and
CBD decreased pro-inflammatory signaling activa-
tion by reducing the activation of the JAK/STAT path-
way. Furthermore, CBD suppressed NF-kB pathway
activity and potentiated an anti-inflammatory nega-
tive feedback loop via JAK/STAT3.28

A recent study demonstrated that CBD directly
affects microRNA (miRNA) expression. Results
showed that CBD downregulated miR146a expres-
sion, which acts as a negative regulator of inflamma-
tion, in both resting and lipopolysaccharide-
stimulated cells, thereby contributing to CBD’s abili-
ty to downregulate pro-inflammatory cytokines.
Additionally, CBD upregulated miR34a in BV-2
microglia cells, which has several roles in cell sur-
vival, such as cell cycle, apoptosis, and differentia-
tion. These results suggest that CBD-induced altera-
tions in miRNA expression are part of the mechan-
ism by which CBD suppresses immune function.2o

Similarly, synthetic cannabinoids HU-210 and
WIN55,212-2 prevent IL-1a-induced matrix degra-
dation in bovine chondrocytes in vitro. In addition,
both cannabinoids inhibited IL-1a-induced proteo-
glycan breakdown and collagen degradation. More-
over, WIN55,212-2 inhibits inducible nitric oxide
synthase and COX-2 expression, as well as NF-kB
activation.s° This effect was reproduced using the
endocannabinoid anandamide and potentiated by
the CB1 and CB2 antagonists AM281 and AM630.32

Insights into Cannabinoid Efficacy in
Rheumatoid Disease Progression
Management from Animal Studies

Several murine rheumatoid disease animal models
have been used to investigate the possible anti-
rheumatic efficacy of cannabinoids. For example,
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Zurier et al. investigated the impact of orally ad-
ministering dimethylheptyl-THC-11-oic acid (DMH-
11C), a non-psychoactive precursor of THC, on acute
inflammation and chronic polyarthritis in male
Lewis rats. Acute inflammation was induced by sub-
cutaneously injecting IL-13 or TNFa into pouches on
rats’ backs. In this model, oral administration of
DMH-11C reduced the number of polymorpho-
nuclear leukocytes in the pouches 6 hours after
inducing inflammation.32 Furthermore, chronic
polyarthritis was induced by intradermal injection of
Freund’s complete adjuvant (2 ng Mycobacterium
butyricum in 0.1 mL mineral oil), which causes
polyarthritis in all four paws. This adjuvant-induced
chronic polyarthritis was prevented by DMH-11C.32

Similarly, tetrahydrocannabinolic acid and THC
alleviate collagen-induced arthritis in mice via CB1 by
preventing the infiltration of inflamed cells into the
synovium, which reduces hyperplasia and cartilage
damage.33 Moreover, nociception can be diminished
by adding THC and the endocannabinoid ananda-
mide to male Sprague-Dawley rats after adjuvant-
induced arthritis. The CB1 receptor antagonist
SR142716A blocks anti-nociception developed after
administering THC but not anandamide, suggesting
that anandamide signaling is not limited to the CB1
receptor pathway. However, the effects of THC and
anandamide can be inhibited by naloxone, indicat-
ing that they induce the release of endogenous opi-
oids that mediate the anti-nociceptive effect.34

Oral or intraperitoneal administration of CBD
has an anti-arthritic effect in acute and chronic
relapsing collagen-induced arthritis (CIA). In both
methods, joints were protected against severe dam-
age via reduced interferon y production and TNFa
release from knee synovial cells.35 In addition, THC
induced a CB1-mediated anti-nociceptive, but not
hyperalgesic, effect, as observed in an adjuvant-
induced arthritis model in Sprague-Dawley rats.36

The synthetic non-psychoactive cannabinoid
HU-320 has potent anti-inflammatory and immuno-
suppressive properties. These anti-arthritic effects
were observed in a murine collagen-induced arthri-
tis model. In addition, daily peritoneal administra-
tion of HU-320 significantly ameliorated CIA by
protecting the paw joints from pathologic damage
and suppressing TNFa secretion from macrophages
in the serum.37

Transdermal CBD administration also reduces
inflammation and pain-related behaviors in an
adjuvant-induced arthritis model in Sprague-Dawley
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rats. Cannabidiol (CBD) gel, applied for four consec-
utive days on the afflicted joint, significantly re-
duced joint swelling and pro-inflammatory markers.
The paw withdrawal latency to noxious heat stimu-
lation recovered to near baseline, but exploratory
behavior was not altered, suggesting that CBD had a
limited impact on brain function. These results
indicate that transdermal administration of CBD can
exert long-lasting anti-arthritic effects achieved with-
out neuronal side effects (summarized in Table 1).

Cannabinoid Effect on Rheumatoid Disease
Progression in Synovial Fluid

In 2007, Richardson et al. showed that the endocan-
nabinoid system plays a role in rheumatoid diseases.
The authors examined the synovial fluid of 32 pa-
tients with osteoarthritis (OA) and 13 with RA after
total knee arthroplasty. The endocannabinoids 2-
arachidonyl glycerol as well as cannabinoid recep-
tors CB1 and CB2 mRNA and protein levels were
found in the synovial fluid of OA and RA patients
but not in healthy donors. Furthermore, receptor
stimulation was correlated to the activation of extra-
cellular signal-regulated kinase (ERK1/2), which was
blocked by the CB1 antagonist SR141716A. These
results suggest the involvement of the endocanna-
binoid system in the development of rheumatoid
diseases.3?

In RA, pro-inflammatory cytokines and matrix
metalloproteinases (MMPs) are released into the
synovial tissue, where they promote cartilage degra-
dation and bone erosion, leading to bone deformi-
ties.4041 Ex vivo experiments performed by Johnson
et al. showed that ajulemic acid, a non-psychoactive
cannabinoid acid, suppressed the production of
MMPs from fibroblast-like synovial cells taken from
the affected joints of patients suffering from OA, or
RA, or psoriatic arthritis.4> Furthermore, the syn-
thetic cannabinoids CP55,940 and WIN55,212-2
significantly reduced the secretion of the pro-
inflammatory cytokines IL-6 and IL-8 from IL-13-
stimulated synovial fibroblasts extracted from pa-
tients with RA with knee joint involvement (OA) and
knee joint replacement surgery. This study showed
that this effect was not mediated by CB1 and CB2,43
suggesting the involvement of other cannabis-
related receptors.43 Another group confirmed the
WIN55,212-2 results and further showed that
treatment reduced the release of the MMP3 from
synovial fibroblasts from RA and OA patients. This
effect was mediated by transient receptor potential
cation channel (TRP) subfamily V1 (TRPV1) and
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TRP subfamily A1 (TRPA1), not CB1 and CB2.44 A
follow-up study showed that CBD also reduces the
secretion of IL-6, IL-8, and MMP3 from synovial
fibroblasts from RA patients. Furthermore, CBD
increased intracellular calcium levels and reduced
cell viability via TRPA1 but not TRPV1. Moreover,
blocking the mitochondrial permeability transition
pore by cyclosporine A prevented the CBD effects on
cell viability and IL-8 production. Additionally,
CBD’s effects were enhanced by adding TNFaq,
suggesting that CBD preferably acts in a pro-
inflammatory environment and that CBD might
ameliorate arthritis by targeting pro-inflammatory
synovial fibroblasts.45

In the same year, another group showed in a 4-
week, randomized, placebo-controlled, double-
blinded study in a spontaneous canine model of OA
that CBD, administered as naked CBD or liposomal-
encapsulated CBD, could inhibit the production of
pro-inflammatory cytokines IL-6 and TNFa while
also increasing the anti-inflammatory cytokine IL-
10. Alongside, the pain was significantly decreased,
which led to a dose-dependent increase in mobility.
Interestingly, naked CBD required a higher dosage
(50 mg/day) for the same effect as 20 mg/day of
liposomal CBD. These results point to the safe
therapeutic potential of cannabinoids for alleviating
pain.46

In accordance with these studies, we published
similar results using high-THC or high-CBD extracts
in mouse models of systemic or local lung inflamma-
tion. High-CBD, but not high-THC, attenuated the
pro-inflammatory cytokines IL-1 and TNFa levels
alongside a concomitant increase in the anti-
inflammatory cytokine IL-10. Moreover, we observed
that the migration of inflammatory neutrophils to
the site of infection was decreased by the high-CBD
extract, resulting in reduced levels of the pro-
inflammatory cytokines IL-1p, MCP-1, IL-6, and
TNFa in the inflamed lung. However, of the three
tested high-CBD extracts, only one showed these
inhibitory effects, explaining why studies on the
influence of cannabinoids show ambiguous results.
More research is needed into this phenomenon,
including clinical studies on humans with extracts
that showed therapeutic effects in previous animal
studies.24

In contrast to the anti-arthritic properties
observed in animal and ex vivo studies, Kotschen-
reuther et al. observed an increase in the differenti-
ation of pro-inflammatory Th17 T-helper cells

Rambam Maimonides Medical Journal

isolated from the peripheral blood of patients with
rheumatoid or psoriatic arthritis or systemic lupus
erythematosus treated with CBD oil or the endoge-
nous cannabinoid anandamide for 4—8 weeks. The
authors argue that the variability of CBD receptors
between animal models and humans could con-
tribute to the discrepancies. Moreover, many animal
studies use CB1 or CB2 inhibitors to investigate the
function of cannabinoids. Therefore, the authors
suggest using cannabinoids in RA patients with
caution (summarized in Table 2).47

Effects of Medicinal Cannabis on
Rheumatoid Pain

Rheumatoid disease is characterized by chronic
pain, which significantly decreases the quality of life
of those afflicted. Currently, efficacious treatment
and adequate pain management are unavailable for
rheumatoid diseases. Thus, alternative therapies for
pain management are needed. The impact of medic-
inal cannabis extracts on chronic pain has been eval-
uated in several randomized, double-blind, placebo-
controlled clinical trials. For example, Notcutt et al.
compared three cannabis-based medicinal extracts
containing THC, CBD, or a mixture, on 34 patients
for 12 weeks. The THC-based extracts were most
effective in pain control when used as a sublingual
spray, with only mild side effects.4® Another group
tested nabiximols (Sativex®) which comprises an
even combination of CBD and THC (each 100 micro-
litres contains 2.7 mg THC and 2.5 mg CBD) on 58
RA patients. Over five weeks, Sativex® was admin-
istered as an oromucosal spray in the evening. Pa-
tients were evaluated for movement and resting
pain, morning stiffness, and sleep quality using the
Short Form McGill Pain Questionnaire and the
DAS28 measure of disease activity. Statistically
significant improvements with Sativex® alleviated
movement and resting pain as well as sleep quality,
but not morning stiffness. In addition, no signs of
withdrawal and severe side effects were observed.49

Other studies tested the analgesic effects of
cannabis in patients with neuropathic pain when
administered via a vaporizer. In one double-blind,
placebo-controlled crossover study, 35 patients with
central and peripheral neuropathic pain received
THC-based cannabis medium-dose (3.53%) or low-
dose (1.29%), or placebo. As measured by the pain
intensity score of a visual analogue scale, the anal-
gesic response showed an effect similar to efficacies
obtained by conventional pain relievers. Only mild
reversible psychoactive effects of limited time dura-
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tion were measured.>° Another recent randomized,
placebo-controlled four-way crossover trial investi-
gated the analgesic effects of inhaled pharmaceutical-
grade cannabis. Four different cannabis variants
with known THC and CBD content were tested on a
small group of 20 fibromyalgia patients. Varieties
with high THC content significantly reduced the
pressure pain threshold relative to placebo after a
single inhalation. Interestingly, this effect was dimin-
ished by inhaling CBD, suggesting an antagonistic
pharmacodynamics interaction of THC and CBD.5t

Arecent review of clinical trials of pain reduction
by cannabis showed that cannabis-based medicines
were most effective as adjuvant therapeutics in re-
fractory multiple sclerosis and in managing chronic
rheumatoid pain.52 Another group in New Zealand
drew a similar conclusion after reviewing the litera-
ture on the usage of cannabis-based medicinal
products for arthritis. They noted that while animal
studies have shown a potential effect of cannabis
products on arthritis pain, one randomized placebo-
controlled study of Sativex® did not show an advan-
tage over standard conventional pharmacological
treatments. Therefore, they concluded that due to a
lack of clear evidence, doctors should not be advised
to prescribe cannabis-based medicines for arthri-
tis.s3 It is hypothesized that the analgesic activity of
THC in chronic pain involves the function of two
major cognitive-emotional modulating areas and
their connections to somatosensory areas (summar-
ized in Table 3).54

Retrospective Studies of Medicinal
Cannabis Use

Retrospective studies in the form of exploratory
cross-sectional surveys about recreational cannabis
use among diagnosed rheumatology patients before
and after cannabis legalization in Canada revealed
that, after legalization, the percentage of cannabis
users tripled from 4.3% to 12.6%. Half of the users
had OA and used it for pain relief. Usually, the
medicinal cannabis users were previous or current
recreational users or with a history of drug abuse,
younger than non-users, male, and of a low socio-
economic background. Different routes of applica-
tion were used, ranging from smoking, vaporizing,
and oral administration, and users lacked knowl-
edge about product content. Only 20% of cannabis
was acquired by the medicinal route, and only one-
third reported marijuana use to their rheumatolo-
gist. Over 50% discontinued cannabis use because of
lack of effect, and 28% due to adverse effects.55-57

Rambam Maimonides Medical Journal

Similar results were obtained in a retrospective
nationwide survey from the United Kingdom, carried
out from 1998 to 2002. A self-administered ques-
tionnaire about cannabis use completed by 2,969
participants revealed that medicinal cannabis was
used for chronic pain (25%), multiple sclerosis and
depression (22% each), arthritis (26%), and neurop-
athy (19%). Medicinal cannabis use was associated
with younger age, male gender, and previous recrea-
tional use. The frequency of cannabis use was daily
(35%), 3—5 days per week (23%), 1—2 days per week
(15%), and less frequent (277%). The main adminis-
tration route was smoking (82%), followed by eating
(43%), drinking tea (28%), and other routes (14%).
Symptom improvement was seen in 68% of users
and a slight improvement by 27%. Users also stated
that cannabis worked better (45%) or somewhat bet-
ter (28%) compared to other medicines. Side effects
compared to other medications were worse (6%),
somewhat worse (23%), and the same (54%). After
stopping cannabis intake, 77% of users stated that
their symptoms returned or worsened. The authors
concluded that this survey gave a broad picture of
medicinal cannabis use and supported further devel-
opment of safe and effective cannabis-based medi-
cines.58

A recent meta-analysis came to a similar conclu-
sion. Of 29,000 patients, 10,873 were cannabis
users (40.4%), of which 15.3% were current users. A
higher percentage of patients with fibromyalgia
(68.2%), compared to 26.0% of patients with RA or
lupus erythematosus, used cannabis. Cannabis users
were younger of age (58.4% versus 63.6%), smokers
(2.91% versus 1.84%), unemployed (2.4% versus
1.31%), and with higher pain intensity (5.0% versus
4.1%) compared to non-users. Cannabis consump-
tion helped reduce the pain intensity on a VAS scale
from 8.2 to 5.6. The meta-analysis concluded that
about 20% of patients with rheumatoid diseases who
actively consume cannabis report an improvement
in pain (summarized in Table 4).59

Adverse Effects of Cannabis

Although adverse effects of cannabis-based medici-
nal extracts have been mainly described as mild and
reversible, some studies have shown that patients
consuming natural cannabis discontinued use due to
side effects. These adverse effects mainly concern
psychomotor and cognitive skills and the cardiovas-
cular system.6! Psychomotor skill effects, including
increased reaction time, disturbed selective atten-
tion, short-term memory, and motor control, are
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immediately affected by cannabis and can persist for
up to 5 hours.%2 The impact on cognition is seen as
decreased learning abilities and retention of new in-
formation, and can last up to a few days. Moreover,
driving ability and alertness are seriously impaired
for up to 24 hours after herbal cannabis consump-
tion,®3 so it is not surprising that 0.5% to 7.6% of
seriously injured drivers were found to be cannabis
users.64

Severe cardiovascular events in connection with
acute herbal cannabis use include tachycardia, hy-
potension,® and an increased risk of myocardial
infarction for people with angina pectoris.®¢ In a
French Addictovigilance Network report, 35 vascu-
lar events were described between 2006 and 2010,
with 26% leading to cardiovascular death.6”

Regular cannabis use, especially in adolescents,
might lead to a dose-dependent decline in cognitive
performance and short-term memory, as well as
mood disorders and even psychosis.¢8

The prevalence of medical cannabis use is
steadily rising in the medical histories of individuals
suffering from chronic pain. This global trend is
exemplified, in part, by the fact that 40% of cancer
patients turn to cannabis for pain relief in regions
where medical cannabis is legally accessible, includ-
ing countries like Canada, Germany, and Israel.5¢
Consequently, cancer patients may be at a higher
risk of experiencing side effects and developing a
dependence on cannabis.

With respect to cancer development, cannabis is
often perceived as relatively benign, particularly in
comparison to tobacco. However, recent research
has revealed that smoking cannabis can lead to the
production of carcinogens, such as nitrosamines and
polycyclic aromatic hydrocarbons, which are akin to
those found in cigarette smoke.®® Furthermore,
cannabis smoke contains immunosuppressive agents
and a mix of potentially mutagenic substances.69:
Despite these discoveries, cannabis, unlike tobacco
and alcohol, has not been conclusively established as
a risk factor for cancer. Nonetheless, basic labora-
tory studies have demonstrated the mutagenic
potential of cannabis in vitro.7o

Ongoing Clinical Trials

Only one ongoing interventional clinical trial was
found in the National Library of Medicine’s database
(ClinicalTrials.gov), conducted by Elizabeth Aston
from Brown University, Providence, Rhode Island,

Rambam Maimonides Medical Journal

United States. This double-blind, placebo-controlled,
crossover study is currently recruiting 76 patients
with psoriatic and rheumatoid arthritis to investi-
gate the impact of cannabis on inflammation and
pain. Cannabis with medium THC or medium CBD
content will be administered via vaporization in two
experimental sessions, and pain will be evaluated via
self-reports. This phase 2 clinical trial will be the
first study worldwide to examine the impact of two
different cannabinoids in a clinical trial among pa-
tients with psoriatic arthritis or RA and may help
develop a standard of care for the use of cannabi-
noids for arthritic treatment.”

Additionally, an observational study with 500
participants diagnosed with RA, spondyloarthritis,
or psoriatic arthritis is examining the prevalence of
cannabis use and aims to refine the characteristics
of consumption and risk factors. This study hopes to
further improve the overall management of patients
with inflammatory rheumatic diseases.?2

CONCLUSION

Preclinical in vitro and in vivo studies show promis-
ing results regarding the anti-arthritic properties of
cannabinoids, psychoactive and non-psychoactive
cannabinoids alike. These anti-arthritic properties
are mediated by anti-inflammatory effects of canna-
binoids, including inhibiting the production of pro-
inflammatory cytokines and nitric oxide, as well as
the proliferation of synovial fibroblasts (Figure 2).

These effects were primarily observed in pre-
clinical in vitro and ex vivo studies as well as in
animal models since clinical studies are scarce. One
clinical study observed an increase in pro-
inflammatory Th17 helper cells after the consump-
tion of CBD oil in patients with RA. It was suggested
that cannabinoid receptor variability might contrib-
ute to this discrepancy between preclinical animal
and human results.47 Moreover, different cannabis
strains can lead to different outcomes.?3 Therefore,
clinical studies that utilize well-defined cannabis
strains will be able to target the outcome better and
define the anti-arthritic properties of the adminis-
tered cannabis strains.

Future research should focus on determining the
exact anti-inflammatory properties of cannabis com-
ponents for specific strains to more accurately pro-
vide targeted therapy to appropriate patients. This is
one aspect of cannabis research that our research
center is pursuing.
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Figure 2. Anti-arthritic Properties of Cannabinoids.

Scheme depicts the most important immune cells in the synovial fluid that contribute to the development of
rheumatoid diseases and where cannabis has an anti-arthritic impact. Cannabis inhibits the proliferation of synovial
fibroblasts, secretion of pro-inflammatory cytokines from immune cells, and the secretion of nitric oxide synthases,
such as inducible NO synthase (iNOS), from chondrocytes, which prevents cartilage damage.
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