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ABSTRACT 

Chronic pain is a common complaint among patients, and rheumatic diseases are a common cause for 
chronic pain. Current pharmacological interventions for chronic pain are not always useful or safe enough 
for long-term use. Cannabis and cannabinoids are currently being studied due to their potential as 
analgesics. In this review we will discuss current literature regarding cannabinoids and cannabis as 
treatment for rheumatic diseases. Fibromyalgia is a prevalent rheumatic disease that causes diffuse pain, 
fatigue, and sleep disturbances. Treatment of this syndrome is symptomatic, and it has been suggested that 
cannabis and cannabinoids could potentially alleviate some of the symptoms associated with fibromyalgia. 
In this review we cite some of the evidence that supports this claim. However, data on long-term efficacy 
and safety of cannabinoid and cannabis use are still lacking. Cannabinoids and cannabis are commonly 
investigated as analgesic agents, but in recent years more evidence has accumulated on their potential 
immune-modulatory effect, supported by results in animal models of certain rheumatic diseases. While 
results that demonstrate the same effect in humans are still lacking, cannabinoids and cannabis remain 
potential drugs to alleviate the pain associated with rheumatic diseases, as they were shown to be safe and 
to cause limited adverse effects. 
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INTRODUCTION 

Chronic pain is commonly defined as pain that lasts 
for longer than three to six months and is a common 
complaint among many patients seeking medical 
attention.1 The prevalence of chronic pain among 
the adult population in certain countries is esti-
mated to be as high as 30%,2 and rheumatic diseases 
are a leading cause for chronic pain.3 Analgesia in 
rheumatic diseases is often an important part of 
treatment, especially since disease remission and 
response to therapy do not always entirely eliminate 
pain. In rheumatoid arthritis (RA) patients, it had 
been shown that pain can persist even with the 
achievement of clinical targets, and that pain was 
also the most common residual symptom associated 
with RA remission or low disease activity.4 In this 
review, we will discuss the potential of using canna-
bis and cannabinoids in the treatment of rheumatic 
disease, based on the literature existing on this issue. 

Management of chronic pain is difficult, and pa-
tients are often unsatisfied with the effect of treat-
ment.5 Drug options that are currently available may 
not be very safe for certain patient populations. 
Opioids are a problematic long-term solution for 
chronic pain, due to the risk they carry of significant 
adverse events, addiction, and overdose.6 Opioid use 
was also found to be associated with more severe 
symptoms and unemployment in fibromyalgia.7 
Other drugs used to treat chronic pain, such as anti-
depressants (e.g. serotonin-norepinephrine reuptake 
inhibitors [SNRIs], tricyclic antidepressants [TCAs]), 
have been shown to be useful for this indication but 
have certain side effects (e.g. increased risk of car-
diovascular events and falls with TCAs) that might 
limit their use in older patients.8 One solution for 
long-term pain that has been studied in the context 
of pain relief in rheumatic diseases—but not thor-
oughly enough—is the use of cannabis or cannabin-
oids, which may potentially show therapeutic quali-
ties as well.9  

CANNABINOIDS 

It is assumed that the plant Cannabis sativa exerts 
its effects on human physiology through substances 
it contains, termed phytocannabinoids (over 100 of 
them have already been isolated so far). Those 
phytocannabinoids are thought to bind cannabinoid 
receptors throughout the human body, to which 
endocannabinoid (i.e. cannabinoids produced by 
human tissue) bind as well. Of the phytocannabin-
oids, tetrahydrocannabinol (THC) and cannabidiol 

(CBD) are the most well-studied and are used as 
medications. Tetrahydrocannabinol is considered to 
be the more psychoactive component in cannabis, 
while CBD is considered to be the major non-psy-
choactive component. Cannabinoid receptors are 
found in a variety of tissues throughout the body—
from neurons in the frontal cortex, to the gastro-
intestinal tract and immune cells as well.9 According 
to the “entourage theory,” the combination of THC 
and CBD creates a synergistic effect in which other 
phytocannabinoids possibly take part as well, sug-
gesting that there could be a benefit in using canna-
bis rather than synthetic cannabinoids as analgesic 
or therapeutic agents.10  

FIBROMYALGIA 

Fibromyalgia is a common chronic pain syndrome 
causing diffuse pain, tenderness, fatigue, and sleep 
disturbances. Other complaints include cognitive 
symptoms, as well as headaches.11 The prevalence of 
fibromyalgia is estimated at 2.7% globally.12 Without 
a known pathophysiology and etiology, and there-
fore in the absence of disease-modifying or defini-
tive treatment, analgesia is a significant part of 
fibromyalgia symptomatic treatment. Fibromyalgia 
patients may respond to certain pharmacological 
agents (e.g. antidepressants and anticonvulsants) or 
to other interventions such as aerobic exercise, 
physical therapy, and rehabilitation programs (non-
pharmacological interventions were recommended 
as the first line of treatment in recent European 
League Against Rheumatism [EULAR] guidelines13).  

Fibromyalgia pain shares certain common char-
acteristics with neuropathic pain,14 and both are 
thought to involve a mechanism of central sensitiza-
tion.15 It should also be noted that current guidelines 
recommend treating it with similar agents to those 
used in neuropathic pain.13  

Ibuprofen, a non-steroidal anti-inflammatory 
drug (NSAID) usually used for the treatment of mus-
culoskeletal pain, was not found to be an effective 
treatment option,16 and a randomized double‐
blinded study that compared the addition of etori-
coxib, a selective COX-2 inhibitor, to pre-existing 
medical therapy with the addition of placebo in 
female fibromyalgia patients found that etoricoxib 
did not improve patients’ pain, sleep, or disability 
parameters.17 While tramadol (a weak opioid with 
mild SNRI activity) was found to be potentially 
effective in alleviating fibromyalgia pain,13 opioids in 
general may cause an exacerbation of symptoms in 
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this patient population.7 Cannabis and cannabinoids 
were recommended for the treatment of neuropathic 
pain,18 and, due to the similarities between neuro-
pathic pain and fibromyalgia, as previously men-
tioned, it is not unreasonable to hypothesize that 
cannabis or cannabinoids might be effective for 
fibromyalgia-associated pain as well.  

Data regarding the use of cannabinoids in the 
treatment of fibromyalgia consist of several studies 
investigating the use of nabilone—a synthetic analog 
of THC—and fewer in which cannabis was used. Two 
studies evaluating the use of nabilone in fibromyal-
gia were included in a Cochrane review that found 
that nabilone was not superior to placebo or amitri-
ptyline (a TCA) in relieving fibromyalgia symp-
toms,19–21 as neither study provided high/moderate-
quality evidence for efficacy. However, one study 
included in this Cochrane review did show very low-
quality evidence that nabilone compared with pla-
cebo led to a decrease in pain and anxiety as well as  
to an improvement in health-related quality of life.21 
In the other study included in this Cochrane review, 
very low-quality evidence that nabilone was superior 
to amitriptyline in improving sleep was found.20 
While cannabinoids were not suggested as treatment 
for fibromyalgia in the aforementioned Cochrane 
review, The National Academies of Science, Engi-
neering, and Medicine suggested in their 2017 re-
port that there was moderate evidence that cannabis 
or cannabinoids are effective for fibromyalgia.22 

In an observative study in which 28 fibromyalgia 
patients treated with cannabis were compared with 
28 controls, significant pain relief, reduction of 
stiffness, and increase in relaxation and perception 
of well-being were all found, and were evaluated by 
visual analog scale (VAS) before and 2 hours after 
cannabis self-administration.23 More compelling 
results emerge from a study that included fibro-
myalgia patients in Israel. In a recent publication by 
Sagy et al.,24 a prospective observational study was 
conducted, in which 367 fibromyalgia patients were 
treated with medical cannabis and followed up at six 
months. A total of 81.1% of patients achieved treat-
ment response, and pain intensity decreased signifi-
cantly from a median of 9 at baseline to 5 at six 
months (on a numeric rating scale of 0 to 10, with 0 
being no pain, and 10 being worst pain imaginable). 
Dizziness, dry mouth, and gastrointestinal symp-
toms were among the most common side effects of 
the treatment. In a recent retrospective review, 
Habib and Artul25 assessed 26 fibromyalgia patients 
treated with medical cannabis, using the Fibromyal-

gia Impact Questionnaire. The mean duration of 
cannabis treatment was 10.4 months, and the mean 
dose of cannabis was 26 g per month. Significant 
improvement was reported in every item of the 
questionnaire after cannabis treatment, and 50% of 
patients stopped using any other medical therapy 
for fibromyalgia. Adverse effects were mild and were 
reported by 30% of patients. 

In another study, Habib and Avisar employed 
questionnaires on social media to reach out to 
Israeli fibromyalgia patients using cannabis26 and 
found that, of 383 responders, 323 (84%) reported 
consuming cannabis; 142 (44%) of these were li-
censed to do so. The majority of patients reported 
pain relief (94%) and improved sleep quality (93%). 
Depression and anxiety were both also reported to 
improve under cannabis use by the patients. Most of 
the reported adverse effects were mild (e.g. eye or 
throat irritation); 12% reported experiencing adverse 
effects. 

In another recent study that assessed the analge-
sic effect of inhaled cannabis with varying concen-
trations of THC and CBD, pressure and electrical 
pain thresholds, spontaneous pain scores, and drug 
high were measured before and after cannabis inha-
lation. The results showed that cannabis strains con-
taining THC led to a significant increase in pressure 
pain threshold compared with placebo. However, no 
strain of cannabis was found to be superior to 
placebo’s effect on spontaneous or electrical pain 
responses. Drug high was assessed by the Bowdle 
questionnaire and was found to occur in 40%–80% 
of the subjects treated with inhaled cannabis, com-
pared to 10% of the subjects in the placebo group.27 

RHEUMATOID ARTHRITIS, 

OSTEOARTHRITIS, AND SYSTEMIC 

SCLEROSIS 

Cannabis and cannabinoids were investigated as 
substances that can ameliorate chronic pain and 
other symptoms associated with rheumatic disease. 
However, it had also been suggested that cannabin-
oids have an inflammatory-modulating quality that 
could exert a therapeutic effect in such conditions, 
as cannabinoids were shown to have an overall anti-
inflammatory effect on immune cells; these results 
were reinforced by studies in animal models of RA 
and systemic sclerosis (SSc).9  

In RA and osteoarthritis (OA), for example, the 
hypothesis that cannabinoids may have a disease-
modifying quality is based on animal models, as well 
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as in vitro studies that have shown that the synovia 
of RA and OA patients contained two endocannabin-
oids that the synovia of healthy controls did not. 
Results of the same study showed that, in fibroblast-
like cells obtained from RA and OA patients, cellular 
receptors ERK-1 and ERK-2 underwent phosphory-
lation in response to cannabinoid stimulation, an 
effect which was attenuated by a cannabinoid recep-
tor antagonist.28 

In another study, synovial tissue obtained from 
RA patients was shown to undergo attenuation and 
inhibition of cytokine production in response to a 
cannabinoid binding a cannabinoid receptor.29 Ani-
mal models also suggest a possible therapeutic qual-
ity for cannabinoids in RA, with three studies using 
a murine model with collagen-induced arthritis 
showing a beneficial effect of the cannabinoids CBD, 
JWH-133, and HU-308. These substances were 
found to be associated with clinical improvement: 
CBD was associated with a decrease in cytokine 
release and production as well as a decrease in lym-
phocyte proliferation30; JWH-133 was associated 
with a decrease in serum antibody levels, decreased 
cytokine production, and reduced bone destruc-
tion31; and HU-308 was associated with less joint 
swelling and destruction, reduced synovial inflam-
mation, along with a decrease in serum antibody 
levels.32 Despite these promising results, clinical re-
search focusing on cannabinoids’ disease-modifying 
qualities is still lacking. 

The use of cannabinoids for the relief of pain 
associated with RA has been assessed by one study33 
which showed that, in comparison with placebo, the 
cannabis-based drug was associated with significant 
improvements in certain pain parameters and quali-
ty of sleep. With regard to drug safety, the study 
found no serious adverse effects in the active treat-
ment group, with most adverse effects being mild or 
moderate. 

In OA, a murine model with surgically induced 
OA showed that the severity of the disease was 
reduced in wild-type compared with mice that have 
undergone gene-deletion for a presumed relevant 
cannabinoid receptor. The same study also showed 
that treatment of wild-type mice with an agonist for 
the same cannabinoid receptor resulted in a partial 
protection against OA that did not occur in the gene-
deletion group or in the wild-type placebo group.34 
In another study, the activity of an enzyme suspect-
ed of causing cartilage breakdown was reduced by 
the treatment of chondrocytes from OA patients 
with a cannabinoid.35 Only one clinical trial assessed 

the use of an endocannabinoid modulator in OA for 
pain relief, and this was not found to be significantly 
more beneficial for OA-associated pain than place-
bo.36 Other clinical trials assessing the use of canna-
bis and cannabinoids for OA are currently ongoing 
or are yet to be published.37 

Several studies have also shown that cannabin-
oids and cannabinoid receptors might play a role in 
SSc, as cannabinoid receptors have been shown to 
modulate SSc in murine models,9 and were also 
found to be over-expressed in SSc fibroblasts.38 A 
study on a murine model also found that treatment 
with cannabinoids prevented the development of 
cutaneous and pulmonary fibrosis and decreased the 
proliferation of fibroblasts and antibody develop-
ment.39 A clinical trial of a novel oral selective 
cannabinoid receptor agonist is currently in phase 3, 
after showing a statistically significant effect on skin 
fibrosis.40 

Research from recent years has shown some 
promising results regarding the potential of canna-
binoids as disease-modifying therapeutics in rheu-
matic disease. To further investigate this theory, 
clinical trials should be conducted to evaluate the 
disease-modifying quality of cannabis in certain 
rheumatic diseases.  

However, despite the evidence on the potential of 
cannabis and cannabinoids in the treatment of rheu-
matic disease and the pain associated with it, the 
literature regarding the use of cannabis as treatment 
for chronic pain in general contains conflicting 
reports. While The National Academies of Science, 
Engineering, and Medicine found in their 2017 re-
port that there was substantial evidence that canna-
bis or cannabinoids effectively managed chronic 
pain in adults,22 and in 2015 an updated review of 
randomized controlled trials suggested that canna-
binoids are a reasonable treatment option for chron-
ic non-cancer pain, being safe and “modestly effec-
tive,”41 other reviews were less supportive of those 
claims. 

An overview of systematic reviews on the efficacy 
and safety of cannabis-based medications for chron-
ic pain concluded that there was insufficient infor-
mation to recommend cannabinoids as treatment 
for chronic pain in rheumatic disease,42 and a syste-
matic review and meta-analysis from 2018 on the 
treatment of non-cancer chronic pain with cannabis 
and cannabinoids claimed that the number needed 
to treat to benefit was high and the number needed 
to treat to harm was low, and that the evidence for 
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effectiveness of cannabinoids for chronic non-cancer 
pain was insufficient.43 It should be emphasized that 
while the reviews cited in this paragraph evaluated 
studies and systematic reviews in which cannabis 
was used to treat chronic pain of many etiologies, in 
this article we wish to focus on the potential of 
cannabis as treatment for chronic pain caused by 
rheumatic diseases only. In a recent review of this 
topic, Sarzi-Puttini et al.44 discussed the pros and 
cons of medical cannabis in the treatment of rheu-
matic diseases, claiming that, given the evidence 
currently available, cannabis should only be used as 
complementary treatment in rheumatic diseases at 
the moment, until high-quality evidence is found. 

CONCLUSION 

In conclusion, we believe that the use of cannabis 
and cannabinoids for pain relief in rheumatic dis-
eases (and fibromyalgia in particular) shows great 
potential and may be a source of hope for those 
suffering from chronic pain associated with those 
conditions, and for the physicians treating them. 
More research into this question should be conduct-
ed, especially among larger cohorts of patients and 
for longer periods of time, to assess for long-term 
efficacy and adverse effects.45 At this point, the data 
suggest that the use of cannabinoids and cannabis 
carries limited side effects in the treatment of rheu-
matic disease,46 although drug interactions should 
always be kept in mind.9 Research also suggests that 
cannabis and cannabinoids can improve some com-
mon and debilitating symptoms of rheumatic dis-
ease, thus making them an adequate potential treat-
ment option in our opinion, when other treatment 
lines have been exhausted. 

REFERENCES 

1. Treede R-D, Rief W, Barke A, et al. A classification of 
chronic pain for ICD-11. Pain 2015;156:1003–7. 

CrossRef 

2. Steingrímsdóttir ÓA, Landmark T, Macfarlane GJ, 

Nielsen CS. Defining chronic pain in epidemiological 

studies: a systematic review and meta-analysis. Pain 

2017;158:2092–107. CrossRef  

3. Brooks PM. The burden of musculoskeletal disease—

a global perspective. Clin Rheumatol 2006;25:778–
81. CrossRef 

4. Ishida M, Kuroiwa Y, Yoshida E, et al. Residual symp-
toms and disease burden among patients with rheu-

matoid arthritis in remission or low disease activity: a 

systematic literature review. Mod Rheumatol 2018; 
28:789–99. CrossRef 

5. Breivik H, Collett B, Ventafridda V, Cohen R, Galla-

cher D. Survey of chronic pain in Europe: prevalence, 
impact on daily life, and treatment. Eur J Pain 2006; 

10:287–333. CrossRef 

6. Dowell D, Haegerich TM, Chou R. CDC guideline for 

prescribing opioids for chronic pain—United States, 

2016. JAMA 2016;315:1624–45. CrossRef 

7. Fitzcharles M-A, Faregh N, Ste-Marie PA, Shir Y. 

Opioid use in fibromyalgia is associated with negative 
health related measures in a prospective cohort 

study. Pain Res Treat 2013;2013:Article ID 898493, 7 

pages. CrossRef  

8. Turk DC, Wilson HD, Cahana A. Treatment of chronic 

non-cancer pain. Lancet 2011;377:2226–35. CrossRef 

9. Katz-Talmor D, Katz I, Porat-Katz B-S, Shoenfeld Y. 

Cannabinoids for the treatment of rheumatic diseases 
— where do we stand? Nat Rev Rheumatol 2018; 

14:488–98. CrossRef 

10. Russo EB. Taming THC: potential cannabis synergy 

and phytocannabinoid-terpenoid entourage effects. 

Br J Pharmacol 2011;163:1344–64. CrossRef 

11. Wolfe F, Clauw DJ, Fitzcharles M-A, et al. 2016 Revi-

sions to the 2010/2011 fibromyalgia diagnostic cri-
teria. Semin Arthritis Rheum 2016;46:319–29. 

CrossRef 

12. Queiroz LP. Worldwide epidemiology of fibromyalgia. 

Curr Pain Headache Rep 2013;17:356. CrossRef 

13. Macfarlane GJ, Kronisch C, Dean LE, et al. EULAR 

revised recommendations for the management of 

fibromyalgia. Ann Rheum Dis 2017;76:318–28. 
CrossRef 

14. Koroschetz J, Rehm SE, Gockel U, et al. Fibromyalgia 

and neuropathic pain--differences and similarities. A 
comparison of 3057 patients with diabetic painful 

neuropathy and fibromyalgia. BMC Neurol 2011;11: 

55. CrossRef 

15. Maletic V, Raison CL. Neurobiology of depression, 

fibromyalgia and neuropathic pain. Front Biosci 
(Landmark Ed) 2009;14:5291–338. CrossRef 

16. Choy E, Marshall D, Gabriel ZL, Mitchell SA, Gylee E, 
Dakin HA. A systematic review and mixed treatment 

comparison of the efficacy of pharmacological treat-

ments for fibromyalgia. Semin Arthritis Rheum 2011; 
41:335–45.e6. CrossRef 

17. Mahagna H, Amital D, Amital H. A randomised, 
double-blinded study comparing giving etoricoxib vs. 

placebo to female patients with fibromyalgia. Int J 

Clin Pract 2016;70:163–70. CrossRef 

18. Attal N, Cruccu G, Baron R, et al. EFNS guidelines on 

the pharmacological treatment of neuropathic pain: 
2010 revision. Eur J Neurol 2010;17:1113-e88. 

CrossRef 

https://doi.org/10.1097/j.pain.0000000000000160
https://doi.org/10.1097/j.pain.0000000000001009
https://doi.org/10.1007/s10067-006-0240-3
https://doi.org/10.1080/14397595.2017.1416940
https://doi.org/10.1016/j.ejpain.2005.06.009
https://doi.org/10.1001/jama.2016.1464
https://doi.org/10.1155/2013/898493
https://doi.org/10.1016/s0140-6736(11)60402-9
https://doi.org/10.1038/s41584-018-0025-5
https://doi.org/10.1111/j.1476-5381.2011.01238.x
https://doi.org/10.1016/j.semarthrit.2016.08.012
https://doi.org/10.1007/s11916-013-0356-5
https://doi.org/10.1136/annrheumdis-2016-209724
https://doi.org/10.1186/1471-2377-11-55
https://doi.org/10.2741/3598
https://doi.org/10.1016/j.semarthrit.2011.06.003
https://doi.org/10.1111/ijcp.12760
https://doi.org/10.1111/j.1468-1331.2010.02999.x


 

Cannabis and Cannabinoids in the Treatment of Rheumatic Diseases 
 

 

Rambam Maimonides Medical Journal 6 January 2020  Volume 11  Issue 1  e0007 
 

19. Walitt B, Klose P, Fitzcharles M, Phillips T, Häuser 

W. Cannabinoids for fibromyalgia. Cochrane Data-
base Syst Rev 2016;7:CD011694. CrossRef 

20. Ware MA, Fitzcharles M-A, Joseph L, Shir Y. The 
Effects of nabilone on sleep in fibromyalgia: results of 

a randomized controlled trial. Anesth Analg 2010; 

110:604–10. CrossRef 

21. Skrabek RQ, Galimova L, Ethans K, Perry D. 
Nabilone for the treatment of pain in fibromyalgia. J 

Pain 2008;9:164–73. CrossRef 

22. National Academies of Sciences, Engineering, and 

Medicine. The Health Effects of Cannabis and Canna-

binoids: The Current State of Evidence and Recom-
mendations for Research. Washington, DC: The 

National Academies Press; 2017. CrossRef 

23. Fiz J, Durán M, Capellà D, Carbonell J, Farré M. Can-

nabis use in patients with fibromyalgia: effect on 
symptoms relief and health-related quality of life. 

PLoS One 2011;6:e18440. CrossRef 

24. Sagy I, Bar-Lev Schleider L, Abu-Shakra M, Novack 

V. Safety and efficacy of medical cannabis in fibro-

myalgia. J Clin Med 2019;8:807. CrossRef  

25. Habib G, Artul S. Medical cannabis for the treatment 
of fibromyalgia. J Clin Rheumatol 2018;24:255–8. 

CrossRef 

26. Habib G, Avisar I. The consumption of cannabis by 

fibromyalgia patients in Israel. Pain Res Treat 2018; 

Jul 22:Article ID 7829427. CrossRef 

27. van de Donk T, Niesters M, Kowal MA, Olofsen E, 
Dahan A, van Velzen M. An experimental randomized 

study on the analgesic effects of pharmaceutical-

grade cannabis in chronic pain patients with fibro-
myalgia. Pain 2019;160:860–9. CrossRef 

28. Richardson D, Pearson RG, Kurian N, et al. Charac-
terisation of the cannabinoid receptor system in sy-

novial tissue and fluid in patients with osteoarthritis 

and rheumatoid arthritis. Arthritis Res Ther 2008; 
10:R43. CrossRef 

29. Lowin T, Pongratz G, Straub RH. The synthetic 

cannabinoid WIN55,212-2 mesylate decreases the 

production of inflammatory mediators in rheumatoid 
arthritis synovial fibroblasts by activating CB2, 

TRPV1, TRPA1 and yet unidentified receptor targets. 

J Inflamm (Lond) 2016;13:15. CrossRef 

30. Malfait AM, Gallily R, Sumariwalla PF, et al. The non-

psychoactive cannabis constituent cannabidiol is an 
oral anti-arthritic therapeutic in murine collagen-

induced arthritis. Proc Natl Acad Sci U S A 2000;97: 

9561–6. CrossRef 

31. Fukuda S, Kohsaka H, Takayasu A, et al. Cannabinoid 

receptor 2 as a potential therapeutic target in rheu-

matoid arthritis. BMC Musculoskelet Disord 2014;15: 

275. CrossRef 

32. Gui H, Liu X, Liu L-R, Su D-F, Dai S-M. Activation of 

cannabinoid receptor 2 attenuates synovitis and joint 
distruction in collagen-induced arthritis. Immuno-

biology 2015;220:817–22. CrossRef 

33. Blake DR, Robson P, Ho M, Jubb RW, McCabe CS. 
Preliminary assessment of the efficacy, tolerability 

and safety of a cannabis-based medicine (Sativex) in 

the treatment of pain caused by rheumatoid arthritis. 
Rheumatology (Oxford) 2006;45:50–2. CrossRef 

34. Sophocleous A, Börjesson AE, Salter DM, Ralston SH. 
The type 2 cannabinoid receptor regulates suscepti-

bility to osteoarthritis in mice. Osteoarthritis Carti-

lage 2015;23:1586–94. CrossRef 

35. Kong Y, Wang W, Zhang C, Wu Y, Liu Y, Zhou X. 

Cannabinoid WIN‑55,212‑2 mesylate inhibits 
ADAMTS‑4 activity in human osteoarthritic articular 

chondrocytes by inhibiting expression of syndecan‑1. 

Mol Med Rep 201;13:4569–76. CrossRef 

36. Huggins JP, Smart TS, Langman S, Taylor L, Young 

T. An efficient randomised, placebo-controlled 
clinical trial with the irreversible fatty acid amide 

hydrolase-1 inhibitor PF-04457845, which modulates 

endocannabinoids but fails to induce effective anal-
gesia in patients with pain due to osteoarthritis of the 

knee. Pain 2012;153:1837–46. CrossRef 

37. O’Brien M, McDougall JJ. Cannabis and joints: scien-
tific evidence for the alleviation of osteoarthritis pain 

by cannabinoids. Curr Opin Pharmacol 2018;40:104–

9. CrossRef 

38. Katchan V, David P, Shoenfeld Y. Cannabinoids and 

autoimmune diseases: a systematic review. Auto-
immun Rev 2016;15:513–28. CrossRef 

39. Servettaz A, Kavian N, Nicco C, et al. Targeting the 
cannabinoid pathway limits the development of fibro-

sis and autoimmunity in a mouse model of systemic 

sclerosis. Am J Pathol 2010;177:187–96. CrossRef 

40. Nogueira AR, Shoenfeld Y, Amital H. Cannabis sativa 

as a potential treatment for systemic sclerosis. Isr 
Med Assoc J 2019;21:217–18.  

41. Lynch ME, Ware MA. Cannabinoids for the treatment 

of chronic non-cancer pain: an updated systematic 
review of randomized controlled trials. J Neuro-

immune Pharmacol 2015;10:293–301. CrossRef 

42. Häuser W, Petzke F, Fitzcharles MA. Efficacy, tolera-

bility and safety of cannabis-based medicines for 

chronic pain management – an overview of syste-
matic reviews. Eur J Pain 2018;22:455–70. CrossRef 

43. Stockings E, Campbell G, Hall WD, et al. Cannabis 
and cannabinoids for the treatment of people with 

chronic noncancer pain conditions: a systematic 

https://doi.org/10.1002/14651858.cd011694.pub2
https://doi.org/10.1213/ane.0b013e3181c76f70
https://doi.org/10.1016/j.jpain.2007.09.002
https://doi.org/10.17226/24625
https://doi.org/10.1371/journal.pone.0018440
https://doi.org/10.3390/jcm8060807
https://doi.org/10.1097/rhu.0000000000000702
https://doi.org/10.1155/2018/7829427
https://doi.org/10.1097/j.pain.0000000000001464
https://doi.org/10.1186/ar2401
https://doi.org/10.1186/s12950-016-0114-7
https://doi.org/10.1073/pnas.160105897
https://doi.org/10.1186/1471-2474-15-275
https://doi.org/10.1016/j.imbio.2014.12.012
https://doi.org/10.1093/rheumatology/kei183
https://doi.org/10.1016/j.joca.2015.04.020
https://doi.org/10.3892/mmr.2016.5137
https://doi.org/10.1016/j.pain.2012.04.020
https://doi.org/10.1016/j.coph.2018.03.012
https://doi.org/10.1016/j.autrev.2016.02.008
https://doi.org/10.2353/ajpath.2010.090763
https://doi.org/10.1007/s11481-015-9600-6
https://doi.org/10.1002/ejp.1118


 

Cannabis and Cannabinoids in the Treatment of Rheumatic Diseases 
 

 

Rambam Maimonides Medical Journal 7 January 2020  Volume 11  Issue 1  e0007 
 

review and meta-analysis of controlled and observa-

tional studies. Pain 2018;159:1932–54. CrossRef 

44. Sarzi-Puttini P, Ablin J, Trabelsi A, Fitzcharles M-A, 

Marotto D, Häuser W. Cannabinoids in the treatment 
of rheumatic diseases: pros and cons. Autoimmun 

Rev 2019;18:102409. CrossRef 

45. Häuser W, Finnerup NB, Moore RA. Systematic re-
views with meta-analysis on cannabis-based medi-

cines for chronic pain: a methodological and political 

minefield. Pain 2018;159:1906–7. CrossRef 

46. Fitzcharles M-A, Baerwald C, Ablin J, Häuser W. Effi-

cacy, tolerability and safety of cannabinoids in chronic 
pain associated with rheumatic diseases (fibromy-

algia syndrome, back pain, osteoarthritis, rheumatoid 

arthritis): a systematic review of randomized con-
trolled trials. Schmerz 2016;30:47–61. CrossRef 

 

https://doi.org/10.1097/j.pain.0000000000001293
https://doi.org/10.1016/j.autrev.2019.102409
https://doi.org/10.1097/j.pain.0000000000001295
https://doi.org/10.1007/s00482-015-0084-3

