
Since ancient times, cannabis has been known for its medi-
cal benefits. In the last two decades the use of cannabis as 

an analgesic has returned to fields of medicine, especially as 
an adjunct to therapy of rheumatic diseases, mostly because of 
the unmet need in overcoming disabling chronic pain in these 
diseases. Despite great progress, which biological agents have 
paved in rheumatology and other medical conditions, remission 
induction does not always ensure the entire elimination of pain.

Phytocannabinoids are cannabinoids extracted from cannabis 
plants. They exert a physiological effect on humans. The phy-
tocannabinoids bind to cannabinoid receptors that are located on 
different tissue cells in the human body. The two main cannabi-
noid receptors are G protein-coupled receptors, which are referred 
as Cannabinoid Receptor 1 (CB1 receptor) and Cannabinoid Re-
ceptor 2 (CB2 receptor). The CB1 
receptor is highly expressed in the 
CNS as it mediates different psy-
chotropic effects [1]. The CB2 re-
ceptor is mainly a peripheral receptor, and among other tissues 
it is also located on immune cells such as lymphocytes, natural 
killer cells, macrophages, and neutrophils [2].

The two major phytocannabinoids are tetrahydrocannabi-
nol (THC) and cannabidiol (CBD). THC is considered to be a 
psychoactive component of the cannabis with a relatively low 

affinity for cannabinoid receptors, while CBD is a non-psycho-
active component that acts as a partial CB1 antagonist and a 
weak inverse CB2 agonist [1]. The  is a theory 
suggesting that combination of THC and CBD have a synergis-
tic effect in which other phytocannabinoids possibly take part. 
This synergism is the basis of the superiority using crude canna-
bis that is composed of hundreds of cannabinoids over the use 
of synthetic cannabinoids [3].

Other medicinal agent cannabis may have adverse effects 
such as nausea, dizziness, dry mouth, and tachycardia. Rare ad-
verse effects include cardiovascular events, acute kidney injury, 
induction of psychosis delirium, and seizures [4]. Cannabinoids 
are usually considered to be non-addictive, but epidemiological 
studies found that 9% of users will develop dependence [5].

Cannabinoids and rheumatic diseases

A systematic literature review published in November 2020 
found that of 10,873 patients with various autoimmune disor-
ders who were included in the review, 2900 reported cannabis 
consumption. Using the Visual Analogue Scale (VAS) pain 
scale, patients indicated that cannabis use decreased pain levels 
from a baseline of 8.2 to 5.6 over time [6].

Rheumatoid arthritis and osteoarthritis 

Cannabinoids were shown to have an inflammatory-modulating 
quality on immune cells. It has been suggested that their use 
may have a beneficial therapeutic effect that can be useful in 
future treatment of these diseases. Two endocannabinoids were 
noted to work on CB1 and CB2: anandamide (AEA) and 2-ar-

achidonyl glycerol (2-AG). One 
study found that the synovial fluid 
of patients with rheumatoid arthri-
tis (RA) and osteoarthritis contains 

CB1, CB2, AEA, and 2-AG unlike in healthy patients [7]. Ad-
ditional findings showed that cannabinoid stimulation caused 
phosphorylation of the cellular receptors ERK-1 and ERK-2 in 
fibroblast-like cells derived from RA and osteoarthritis patients. 
This effect was blocked by exposure of the cells to the CB1 
antagonist (SR141716).



In another study, the use of a synthetic cannabinoid 
(WIN55,212-2 mesylate) demonstrated an attenuation in the 
production of the inflammatory cytokines interleukin (IL)-6 and 
IL-8 in the synovial tissue of RA patients [8]. Two trials based 
on the murine collagen-induced arthritis model had shown an 
improvement following the administration of cannabinoids 
(CBD, JWH-133, or HU-308). Following this treatment, lym-
phocyte proliferation was decreased as well as a reduction of 

-
matory cytokines in RA. This treatment also abrogated joint 
erosions and swelling [9,10]. In a murine model of surgically 
induced osteoarthritis, a CB2 
agonist reduced the severity 
of the disease in wild-type 
mice treated in contrast to 
mice that had undergone gene-deletion for the relevant canna-
binoid receptor [11]. Another result of the same trial showed a 
protective effect CB2 agonist in the wild-type mice, which did 
not occur in the gene-deleted group or in the wild-type placebo 
treated group.

The use of cannabinoids as a pain relief for RA was as-
sessed by Blake et al. [12] in a randomized controlled study 
of 58 RA patients who were treated with the cannabinoid 
nabiximols (Sativex) or placebo for 5 weeks. A statistically 
significant analgesic affect was shown in the group treated 
with nabiximols compared to the placebo group. The helpful 
effect was shown in three dimensions: pain on movement, pain 
at rest, and quality of sleep. Those parameters were measured 
by a 0–10 numerical rating scale (NRS) each morning. In ad-
dition, the disease activity score (DAS28) had improved in the 
cannabinoid group compared to the placebo group, but there is 
no statistical significance in the Short-form McGill Pain Ques-
tionnaire results in reflect total intensity of pain. The analge-
sic effect of cannabinoids on 
osteoarthritis patients was 
studied in one clinical trial, 
but no significant beneficial 
effects were found compared to a placebo [13]. In contrast 
to those findings, a study on murine models and guinea pig 
models showed that local injection of the fatty acid amide hy-
drolase (FAAH) inhibitor reduced the noxious afferent nerve 
firing rate [14]. FAAH acts as an agonist for CB1, CB2, and 
other receptors and reduced the severity of collagen-induced 
arthritis.

A randomized, double-blind, placebo-controlled study of 
daily cannabidiol for the treatment of canine osteoarthritis 
demonstrated that administration of liposomally encapsulat-
ed or high-dose naked CBD (but not low-dose naked CBD or 
placebo) was associated with significant improvements in the 
quality of life reported by both owner and veterinarian. The re-
sults suggest that clinical studies in humans may provide similar 
outcomes [15].

Systemic sclerosis

Systemic sclerosis (SSc) is an autoimmune disease character-
ized by cutaneous and visceral fibrosis with a characteristic vas-
culopathy. SSc has a high mortality rate. Cumulative survival 
following diagnosis has been estimated to be 74.9% at 5 years 
and 62.5% at 10 years [16].

Cannabis and cannabinoids are believed to have a possible 
therapeutic role in SSc. Cannabinoid receptors have been shown 
to modulate SSc murine models and were also found to be 
over-expressed in SSc fibroblasts [17]. Marquart and colleagues 
[18] showed that the CB1 receptor is crucial for leukocyte in-

filtration into lesional skin 
and mediates fibroblast acti-
vation. CB1-deficient mice 
were found to be protected 

from bleomycin-induced dermal fibrosis and had reduced der-
mal thickening. 

The role of the CB2 receptor is assumed to be contrary to 
CB1 and believed to protect from development of SSc and pro-
gression of the disease. A study on murine models demonstrated 
that treatment with cannabis can decrease disease progression. 
CB2 receptor agonists prevented the development of cutaneous 
and pulmonary fibrosis and reduced proliferation of fibroblasts 
and antibody development. JWH-133 (CB2 receptor agonist) 
reduced the dermal thickness and the accumulation of collagen 
in the skin of hypochlorous acid mice (  < 0.0004 for dermal 
thickness and  < 0.005 for collagen concentration in the skin). 
JWH-133 also reduced the concentration of type I collagen in 
the lungs compared with untreated hypochlorous acid mice (  < 
0.002 for JWH-treated vs. untreated mice) [19]. 

Two studied found that cannabinoid CB2 receptors are in-
volved in the regulation of fibrogenesis during skin wound 
healing of mice. Those studies confirmed the anti-inflammatory 

role of CB2 receptors. CB2 
receptor agonist treatment de-
creased the macrophage con-
tent in half and their MCP-1 

chemokine. Macrophages play a major role in wound repair. 
The treated group showed a reduction in the fibroblast and myo-
fibroblast count. In addition there was a reduction expression of 
pro-inflammatory cytokines. Treatment in CB2 receptor selec-
tive agonist (GP1a) showed a decrease in collagen deposition, 

-
ing cytokine [20,21].

Fibromyalgia

The fibromyalgia syndrome (FMS) is a chronic pain syndrome 
that presents with diffuse pain, fatigue, tenderness, and sleep 
disturbances. Headaches, pain or cramps in lower abdomen, and 
depression are also prevalent complaints. Fibromyalgia's global 
prevalence is estimated to be 4% of the adult female population.

The pathophysiology of FMS and the etiology are unknown, 



but one of the presumed causes of the development of the dis-
ease is a lack of endocannabinoid activity [22]. The endocan-
nabinoid system is widely distributed throughout the CNS and 
plays a role in many regulatory physiological processes includ-
ing inflammation, immune function, pain, sleep/wake cycles, 
regulation of stress and emotion, synaptic plasticity memory 
and learning, metabolism, appetite, and digestion. Therefore, 
cannabinoids may play a significant role as an analgesic in 
FMS. Recent European Alliance of Associations for Rheumatol-
ogy [EULAR] guidelines recommended that first-line treatment 
should be non-pharmacological modalities such as aerobic exer-
cise, physical therapy, and rehabilitation programs. Second-line 
treatments can be anti-depressants and anti-consultants [23].

Serotonin and norepinephrine reuptake inhibitors (SNRIs) 
and gabapentinoids are recommended and believed to be poten-
tially effective with fibromyalgia [23]. Yet several studies show 
that patients find it difficult to adhere to these medications and 
due to lack of efficacy and multiple side effects. Our study from 
2017 [24] about adherence and persistence with drug therapy 
among FMS patients found that over half (60.5%) had fewer 
than 20% of the days covered by any medication during the year 

The EULAR guidelines 
clearly oppose the use of opi-
oids. Only tramadol (a weak 
opioid with mild SNRI activi-
ty) is currently recommended by EULAR as analgesic after two 
reviews found it to have 30% improvement in pain. European 
Federation of Neurological Associations (EFNA) guidelines 
recommend cannabis as a treatment for neuropathic pain given 
the similarity of between the FMS and neuropathic pain. It is 
reasonable to assume that cannabis may have a positive effect 
on the pain experienced by FMS patients [25]. In addition, the 
low endocannabinoid activity is speculated to be one of the pre-
cipitators inducing FMS [26].

Several studies that had been conducted on the treatment of 
FMS with cannabinoids, in which nabilone (a synthetic analog of 
THC) or cannabis have been used. A 2020 prospective observa-
tional study by Giorgi et al. [27] on 102 patients showed that after 
6 months, 50% showed a moderate improvement in the anxiety 
and depression scales and that cannabis had a possible clinical ad-
vantage for FMS patients, especially in those with sleep dysfunc-
tions. However, another study conducted by Walitt and colleagues 
[28] with 72 FMS participants using nabilone found no convincing 
evidence that nabilone was superior over placebo because neither 
of showed a high/moderate proof for efficacy. The authors, how-
ever, noted that they found no studies on medical cannabis in FMS.

An observational study comparing FMS patients treated with 
cannabis to a control group evaluated by VAS measurements 
before and after cannabis use found statistically significant 
improvement in stiffness, pain, anxiety, and increased feeling 
of well-being [29]. A prospective observational study that was 

conducted in Israel found supporting results. Sagy et al. [30] 
followed a cohort of 367 FMS patients who were treated with 
cannabis for a period of 6 months. Of these patients, 81.1% 
achieved treatment response, with a significant reduction in 
sleep disturbance and pain. Sleep disorders improved in 73.4% 
and disappeared in 13.2%. Overall pain intensity reduced from 
a median of 9.0 (interquartile range 8.0–10.0) at baseline to 5.0 
(interquartile range 4.0–6.0) after 6 months (  < 0.001). 

A randomized controlled trial assessed the analgesic effect 
of cannabis (with varying THC and CBD concentrations) on 20 
FMS patients. The results showed that THC products increased 
the pain threshold compared to placebo. None of the cannabi-
noid treatments had a greater effect on spontaneous or electrical 
pain responses compared to placebo. CBD inhalation increased 
THC plasma concentrations but decreased THC-induced anal-
gesic effects [31].

A new strategy for treating pain is connected to endogenous 
cannabinoids that may control pain transmission in the CNS. 
Agents that can inhibit the enzymes that metabolize endocanna-
binoids have been tested as an analgesic solution [32]. 

A recent study about FMS patients in Israel using medical 
cannabis showed that the effect of medical cannabis is bene-

ficial and enabled nearly half 
of the patients to discontinue 
any other treatment for FMS 
[33]. A prospective observa-

tional study that was published in 2020, reviewing 102 FMS 
patients, found that adding treatment with cannabis oil extracts 
to the existing treatment led to significant improvement in sleep 
quality, improvement in 44% of Fibromyalgia Impact Question-
naire scores, and 33% in Pittsburgh Sleep Quality Index [27] 

In an interesting one-year open label longitudinal study, 
Aviram and colleagues [34] reported the outcomes and the pre-
dictors of success of medical cannabis use among 551 patients 
with chronic pain of various etiologies. The results showed a 
decrease of the average pain intensity from a baseline by 20%, 
from 8 ± 7–9 to 6 ± 5–8 (odds ratio -1.97; 95% confidence in-
terval -2.13 to -1.81,  < 0.001). Other important parameters 
improved by 10–30% (e.g., disability scores, quality of life, 
anxiety levels, depression severity, quality of sleep). Predic-
tors for medical cannabis treatment success were the presence 
of normal to long sleep durations, lower body mass index, and 
lower depression scores; whereas, presence of neuropathic pain 
predicted the opposite.

Cannabinoids and cannabis may have great potential in helping 
patients with autoimmune diseases to deal with their disease, 
especially those presenting with chronic pain. Since conten-
tion still exists regarding the use of cannabis, benefits must be 
weighed against possible risks in each individual including the 
odds for addiction and the risks of interactions with other drugs.




