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Abstract

Objectives: Cannabinoids have gained popularity recently with special emphasis on

their use for chronic pain. Although NICE guidelines advise against their usage for

management of chronic pain, almost all rheumatologists encounter a few patients in

their daily practice who either use them or are curious about them.

� We reviewed the mechanism of action of cannabinoids, current knowledge about

their role in rheumatology and potential drug interactions with common drugs

used in Rheumatology.

� We attempted to answer the question “If cannabinoids are friend, foe or just a

mere bystander?”

Methods: We adhered to a search strategy for writing narrative reviews as per

available guidelines. We searched PubMed with the search terms “Cannabinoids”,

“Rheumatology” and “Chronic pain” for published articles and retrieved 613 articles.

The abstracts and titles of these articles were screened to identify relevant studies

focusing on mechanism of actions, adverse effects and drug interactions. We also

availed the services of a musculoskeletal librarian.

Results: Despite the NHS guidelines against the usage of cannabinoids and asso-

ciated significant stigma, cannabinoids are increasingly used for the management of

pain in rheumatology without prescription. Cannabinoids act through two major

receptors CB1 and CB2, which are important modulators of the stress response

with potential analgesic effects. Their role in various rheumatological diseases

including Rheumatoid arthritis, Osteoarthritis and Fibromyalgia have been explored

with some benefits. However, in addition to the adverse effects, cannabinoids also

have some potential interactions with common drugs used in rheumatology, which

many users are unaware of.

Conclusion: While the current studies and patient reported outcomes suggest

cannabinoids to be a “friend” of rheumatology, their adverse events and drug in-

teractions prove to be a “Foe”. We were unable to arrive at a definite answer for our

question posed, however on the balance of probabilities we can conclude canna-

binoids to be a “foe”. Under these circumstances, a disease and drug focussed

research is need of the hour to answer the unresolved question.
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1 | INTRODUCTION

Recently there has been a lot of interest among patients and clini-

cians regarding the use of cannabinoids for management of chronic

pain in rheumatology. Presently, there is limited research on thera-

peutic indications particularly in pain due to chronic rheumatological

conditions. Despite frequent discussions in the media about the use

of cannabinoids as therapeutic option in chronic pain, physician's

perspective on using such therapies and their knowledge of canna-

binoids are unknown.

Cannabinoids are licenced for use in certain medical conditions

such as spasticity in adults with multiple sclerosis (MS), treatment‐
resistant epilepsy (Dravet and Lennox‐Gastaut syndromes) and re-

fractory vomiting secondary to chemotherapy (NICE, 2019). Canna-

binoids are available both legally and through alternative sources in

several forms such as cannabidiol (CBD) oils, tablets, cakes and coffee

that are widely used by rheumatology patients.

Management of chronic pain is an integral part of rheumatology

with limited options to date.

There is a need of the hour for alternative therapies which can

modulate pain and enable a better quality of life in our patients.

Many healthcare professionals come across patients asking about the

efficacy of cannabinoids in the management of chronic pain with

some sharing their personal or friends'/families' experience. Many

clinicians have even faced patients requesting a prescription of

cannabinoids. Guidelines in the United Kingdom still do not advocate

the use of cannabinoids for management of chronic pain, as there is a

paucity of research and randomised control trials (RCT).

NICE (NG144) does not recommend cannabis‐derived products

for the management of chronic pain in adults with the conclusion that

the available evidence is modest in comparison to the high cost

(NICE, 2019).

In the absence of any consistent guidelines and recommen-

dations for cannabinoid usage in rheumatology, we performed a

comprehensive literature search for evidence of the efficacy,

tolerability and safety of cannabinoids, including mechanism of

action and drug interactions with commonly used medications in

rheumatology.

2 | METHODS

We undertook a detailed review of the use of cannabinoids in

rheumatology including their mechanism of action, adverse effects

and drug interactions.

We adhered to a search strategy for writing narrative review.

We searched PubMed with the search terms ‘Cannabinoids’,

‘Rheumatology’ and ‘Chronic pain’ in articles published and retrieved

613 results. The abstracts and titles of these articles were screened

to identify relevant studies and articles. Besides, we also took help

from the musculoskeletal librarian of our department.

This review focuses on the mechanism of action of cannabinoids,

current knowledge about their role in rheumatology, adverse effects

and potential drug interactions.

2.1 | The legal status of cannabinoids in the United
Kingdom

Cannabis are currently controlled drug as classified by the Misuse of

Drugs Act 1971 (Crime, Policing and Fire Group (CPFG) Drugs and

Alcohol Unit, 2018). Medical use of cannabis are legal in the United

Kingdom for specific indications (CPFG Drugs and Alcohol

Unit, 2018). The NHS guidance states that medical cannabis can be

prescribed only with clear published evidence and when other op-

tions have been exhausted.

Initial prescription of cannabis‐based medicinal products must be
made by a specialist medical practitioner with a special interest in the

condition being treated (NICE, 2019).

Subsequent prescriptions may be issued by another prescriber

(including primary care) as part of a shared care agreement under the

direction of the initiating specialist prescriber.

CBD, on the other hand, are classified as novel food substance

since January 2019 and would require Food Safety Agency approval

from 2021. They are legal for use and sale in the United Kingdom

without the requirement of a doctor's prescription, provided these

medications do not contain more than 1 mg tetrahydrocannabinol

(THC; Food Standard Agency, 2021; Milando & Friedman, 2019).

Licences for CBD oils as medicine have not been granted; how-

ever, these products can still be sold as long as no claims about their

medical benefits are made.

Sativex, which is a 50‐50 mix of THC and CBD, has been

approved for use in the United Kingdom as a treatment for spasticity

associated with multiple sclerosis (CPFG Drugs and Alcohol

Unit, 2018; NICE, 2019).

2.2 | Perception towards complimentary medicine

Complimentary medicine including cannabinoids are widely used

across various specialities. In our cross‐sectional survey on the use of
complimentary medicine in rheumatology, 31.8% patients reported

using alternative therapies for pain management (Tharakan

et al., 2019).
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One self‐reported study on the prevalence of cannabinoid use in
fibromyalgia patients reported 13% of all patients use cannabinoids,

with 80% using herbal cannabis (marijuana), 24% using prescription

cannabinoids, and three percent using both herbal cannabis and

prescription cannabinoids (Ste‐Marie et al., 2012).

2.3 | The stigma attached in the general population

There is a significant stigma attached to the use of cannabinoids.

Most of it stems from negative addictive and psychological impact

due to the THC component of cannabis. In a study exploring the

experiences of therapeutic cannabinoid users, it was found that

stigma arose significantly in interactions with family members and

close friends, as well as from others in society (Bottorff et al., 2013).

These findings suggested complex and overlapping factors that

result in stigmatisation experienced by cannabinoid users due to the

ambiguous status of cannabis, lack of acknowledgement about

medical cannabis and stigma associated with health disorders. While

there is a gradual public acceptance, there continues to be a stigma

at interpersonal and institutional levels (Bottorff et al., 2013).

Stigma stems from external and internal sources. External sources

include friends, family, healthcare providers and law enforcement,

while the internal sources are that of guilt and discomfort related

to using a medication that is often used illegally and for recreational

purposes. Thus, there is an overt need for further research and

education regarding the potential use of cannabinoids as thera-

peutic targets.

2.4 | Forms of cannabinoids currently available

Cannabis plants (Cannabis sativa) are made up of more than 100

different cannabinoids, having different effects on the body with

variable concentrations present in different parts of the plant. Their

cultivation and utilisation can be traced back to 10,000 BC with the

first evidence of their medicinal use as an analgesic in 4000 BC

(Warf, 2014). Most common forms known are CBD and THC. THC is

the component responsible for psychoactive effects. CBD does not

have any psychoactive effect.

2.5 | Mechanism of action

2.5.1 | Pharmacokinetics

Knowledge of the pharmacokinetics of any drug is essential to un-

derstand the onset, magnitude and duration of their pharmacody-

namic effects, to maximise therapeutic and minimise negative side

effects.

Oral bioavailability of CBD are around 6% while smoking pro-

vides around 2%–56% (Huestis, 2007). Inhalation through a

vapouriser has a rapid therapeutic effect, whereas oral ingestion has

a slower but more sustained effect (Huestis, 2007).

When used topically, the permeability of CBD were found to be

10‐fold higher than for THC. Similarly, Sativex (CBD: THC) when

administered through oro‐mucosally route, resulted in lower plasma

levels of THC compared to inhalation at similar doses (Huestis, 2007).

Transdermal delivery of cannabinoids bypasses the first‐pass meta-
bolism and have delayed onset with lower peak concentrations. The

drug‐abuse potential of cannabinoid transdermal patches are ex-

pected to be lower due to slow delivery of THC to the brain

(Huestis, 2007).

CBD and THC metabolism are similar, with primary oxidation of

C(9) to alcohol and carboxylic acid as well as side‐chain oxidation in

liver. They are subjected to first‐pass metabolism. Unlike THC, a large
proportion of CBD dose are excreted unchanged in the faeces

(Huestis, 2007).

2.6 | Endocannabinoid system

The endocannabinoid system is an important modulator of the stress

response with potential analgesic effects. This plays an important

role in re‐establishing equilibrium after stress or ‘fight or flight’

event. The reversal in equilibrium is the potential target for reducing

pain and inflammation and hence a prospective therapeutic target in

rheumatology.

The signalling system encompasses cannabinoid receptors,

endocannabinoids (endogenous ligands of cannabinoid receptors) and

enzymes regulating the biosynthesis and inactivation of

endocannabinoids.

The molecules that affect cannabinoid or related receptors can

be found in the following settings: endogenous ligands also known as

endocannabinoids that are lipid mediators termed as eicosanoids

(arachidonic acid derivatives); exogenous plant‐derived phytocanna-

binoids and synthetic tricyclic terpenes (Table 1).

Currently, the most researched endocannabinoid ligands are

arachidonoyl ethanolamide (AEA) and 2‐arachidonoyl glycerol (2‐
AG). AEA is largely synthesised by N‐ acyltransferase and N‐acyl‐
phosphatidylethanolamine‐hydrolysing phospholipase D. 2‐AG is

synthesised by diacylglycerol lipase. Degradation of these ligands

occurs by hydrolysis or oxygenation. AEA is degraded by fatty‐acid
amide hydrolase (FAAH) and 2‐AG is degraded by monoacyl‐
glycerol lipase. Cyclooxygenase‐2, lipoxygenases or cytochrome

P450 (CYP) enzymes, on the other hand, are responsible for

oxygenation (Yamaori et al., 2012).

Cannabinoid receptors (CB) function through G proteins having

an effect on the mitogen‐activated protein (MAP) kinase pathway

and inhibition of adenylyl cyclase activity. They activate potassium

channels and inhibit voltage‐gated sodium channels thereby inhibit-

ing the neurotransmitter release at the synapse.

There are two primary receptors CB1 and CB2 with heteroge-

neous and sometimes opposite actions (Figure 1).
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2.6.1 | Cannabinoid receptor 1

CB1 is primarily present in the frontal cortex, basal ganglia and

cerebellum. It is responsible for the psychotropic effects of cannabis.

Other areas involved in motor control, memory and cognition express

CB1 receptors (Guindon & Hohmann, 2009; Pagotto et al., 2006; Sido

et al., 2015).

CB1 receptors are also found in chondrocytes and osteo-

cytes derived from human joints. There are evidence that sug-

gest CB1 facilitates the adhesion of fibroblast‐like synoviocytes

(FLSs) to fibronectin and reduce the migratory capacity of these

cells. This may possibly decrease the cartilage destruction (Sido

et al., 2015).

The effects of the CB1 receptor on the brain are mostly facili-

tated by retrograde signalling (also known as retrograde neuro-

transmission). Retrograde signalling is induced by the depolarisation

of the postsynaptic cell, resulting in the postsynaptic production and

release of endocannabinoids, which in turn activate presynaptic CB1

receptors (Castillo et al., 2012). Overall, CB1 activation exerts an

inhibitory effect on the presynaptic cell (Figure 1).

TAB L E 1 Cannabinoid receptor ligands

1. Endogenous • 2‐Arachidonoyl glycerol (2‐AG)—endogenous agonist of cannabinoid receptor 1 (CB1)

and CB2

• Anandamide arachidonoyl ethanolamide (AEA)—endogenous agonist of CB1 and CB2

2. Exogenous (phytocannabinoids) • (−)‐trans‐Δ9‐Tetrahydrocannabinol (THC)—primary psychoactive constituent.

• Cannabidiol—non‐psychoactive phytocannabinoid component

3. Synthetic tricyclic terpenes • Nabiximols—natural THC and cannabidiol extracted from cannabis

• Nabilone—synthetic cannabinoid resembling THC

• Dronabinol—synthetic THC

• JWH‐015—CB2 agonist

• JWH‐133—CB2 agonist

• HU‐308—CB2 agonist

• WIN 55,212‐2 mesylate—CB1 and CB2 agonist

• SR141716A—CB1 antagonist

• VCE‐004.8—Peroxisome proliferator‐activated receptor‐γ (PPARγ) and CB2 agonist

• GP1a—CB2 agonist

• O‐1966—B2 agonist

• Ajulemic acid—derivate of a non‐psychoactive THC metabolite

F I GUR E 1 Endocannabinoid Signaling through Cannabinoid receptors
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2.6.2 | Cannabinoid receptor 2

CB2 receptors function similarly to CB1 and are mostly located

peripherally on immunologic cells and musculoskeletal cells.

CB2 is primarily known for its expression on immune cells,

chondrocytes, osteocytes, fibroblasts and FLSs (Aghazadeh Tabrizi

et al., 2016; Gui et al., 2014).

2.6.3 | Other cannabinoid receptors

Transient receptor potential cation channel subfamily V member 1

(TRPV1) is a ligand‐activated cation channel, regarded mainly as a

pain receptor. It is expressed on the C‐fibre and Aδ sensory neurons.
Cannabinoids, including AEA, CBD and cannabigerol, have agonistic

effects on TRPV1 (Pertwee et al., 2010). CB1 activation can cause

reduction in TRPV1 activity leading to reduction in IL‐6 secretion

from sensitised FLSs, highlighting the potential connection between

TRPV1, the endocannabinoid system and rheumatic diseases

(Pertwee et al., 2010).

G protein‐coupled receptor 55 (GPR55) is referred by some re-

searchers as a 'CB30 receptor. GPR55 was first discovered as an

orphan G protein‐coupled receptor, with evidence of its expression in
the central nervous, immune and gastrointestinal systems as well as

on articular surface tissues (Dunn et al., 2016).

Peroxisome proliferator‐activated receptor‐α (PPARα) is a fatty‐
acid‐activated transcription factor. It is predominately expressed on

skeletal muscles with some degree of hepatic expression, PPARα is

also designated site of action for fibrates (fibric acid derivatives used

in the treatment of hypercholesterolaemia; Pertwee et al., 2010).

Apart from muscular and hepatic expression, PPARα is expressed on

human chondrocytes and osteocytes (Dunn et al., 2016). An associ-

ation between PPARα and the endocannabinoid system is verified by

evidence that PPARα is stimulated by AEA, THC and WIN 55,212‐2
mesylate (Pertwee et al., 2010).

To summarise, a fine balance exists between the effects of

cannabis substances on CB1 and CB2 receptors, resulting either in

psychoactive or immunomodulatory effects, respectively (Figure 2).

2.7 | Musculoskeletal pain

In a critical review of cannabinoids in the management of musculo-

skeletal pain (Maccarrone et al., 2015), 118 studies were included.

Out of the studies included, 56% were observational with evidence of

Level‐II or below. Of these, 85 (72%) studies indicated cannabis

treatment were effective, 17 (14%) demonstrated mixed effective-

ness, 11 (9%) indicated that cannabinoids are not effective, and 5

(4%) studies demonstrated inconclusive or unclear findings. Majority

studies (39%) demonstrated only mild‐to‐moderate adverse effects,

and five studies (15%) demonstrated possible serious adverse effects.

This systematic review highlights the relative paucity of high‐quality
evidence available on the use of cannabinoids for the management of

musculoskeletal‐related pain. There is a clear knowledge gap as most
of the available literature mainly focuses on multiple sclerosis, fi-

bromyalgia and spinal cord injury with a very few published studies in

rheumatology.

2.8 | Cannabinoids in rheumatology

Evidence‐based medicine regarding the use of cannabinoids in

rheumatology is still sparse. The systemic review of four trials

including two RCTs with nabilone in 71 fibromyalgia patients, one 4‐
week study of 30 spinal pain patients and a 5‐week study with THC/
CBD in 58 rheumatoid arthritis (RA) patients concluded the superi-

ority of cannabinoids over controls (Fitzcharles et al., 2016). How-

ever, this conclusion was found to be inconsistent. It also highlighted

cannabinoids are superior to placebo in neuropathic pain but not in

pain due to rheumatic diseases. In studies with fibromyalgia patients,

there was an improvement in pain on the Visual Analogue Scale with

some improvement in the mental component of SF36. However, they

concluded that the evidence for recommendations and policy are still

insufficient, thus prompting the need for further research (Fitzcharles

et al., 2016).

We did a detailed literature search for the role of cannabinoids in

rheumatological diseases.

2.8.1 | Rheumatoid arthritis

CB2R activation might have immunomodulatory and anti‐
inflammatory effects in RA and the modulation of endocannabinoid

metabolism might represent another target to control inflammation.

In a genetic sequence study on single nucleotide polymorphisms

of CB2 cannabinoid receptor and functional consequences in humans,

it was found that the presence of the polymorphisms at positions 63

(Q63R) and 316 produce alterations in the CB2 receptor functions

(Carrasquer et al., 2010). Furthermore, the cannabinoid agonists

WIN55212‐2 and 2‐arachidonoylglycerol (2‐AG) had reduced effi-

cacy in cells that expressed the polymorphic receptors as compared

with the CB2 wild‐type receptor. Therefore, it was suggested that the
CB2 polymorphic receptors may contribute to the aetiology of

certain diseases including systemic lupus erythematosus (SLE),

myasthenia gravis, RA, osteoporosis and multiple sclerosis (Car-

rasquer et al., 2010). This study was followed by a preliminary study

in Lebanese population that investigated the association between a

common dinucleotide polymorphism, Q63R, in the CR2 genes (CNR2)

and RA. Genomic DNA extraction followed by polymerase chain re-

action was performed in 105 RA patients and 105 controls. The

CNR2 was genotyped in a blinded fashion and showed significantly

higher frequencies of the CB2‐R63 variant in RA patients when

compared with healthy controls. Moreover, RR carriers had more

than 10‐fold risk for developing RA, and QR carriers had more than

threefold risk as compared with QQ carriers. Thus, this study dem-

onstrates some role of CB2‐Q63 R gene polymorphism in the
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aetiology of RA, supporting their potential use as a pharmacological

target for selective agonists in clinical practice (Ismail &

Khawaja, 2018).

Expression of CB2R in synovial tissue and FLS have also been

studied. The studies found that both the mRNA and protein

expression of CB2R were present in synovial tissue and cultured FLS

with a slightly higher level in RA patients as compared to OA pa-

tients. In cultured RA‐FLS, the expression of CB2R was up‐regulated
on stimulation with IL‐1β, TNF‐α or lipopolysaccharide. It was

concluded that in RA‐FLS, the CB2R expression gets upregulated by

the pro‐inflammatory mediators, thereby negatively regulating the

pro‐inflammatory cytokines and matrix metalloproteinases produc-

tion, suggesting the role of CB2R as a potential therapeutic target for

RA (Gui et al., 2014).

Another study showed CB2 expression upregulation in collagen‐
induced arthritis (CIA) mice synovium and bone tissues (Zhu

et al., 2019). It also exhibited that CB2 selective agonist (JWH133)

suppressed arthritis in mice by the decreasing synovial hyperplasia,

inflammatory responses, cartilage damage, periarticular and systemic

bone destruction. JWH133 treatment also decreased infiltration of

pro‐inflammatory M1‐like macrophages. Activation of CB2 was

shown to increase the expression of anti‐inflammatory cytokine

interleukin (IL)‐10 and reduced the expression of pro‐inflammatory
cytokines, including tumour necrosis factor‐α, IL‐1β and IL‐6. Also,
JWH133 treatment reduced osteoclast formation and osteoclastic

bone resorption. JWH133 inhibited RANKL‐induced NF‐κB activa-

tion in the osteoclast precursors and decreased pathological bone

destruction in CIA mice via the inhibition of osteoclastogenesis and

modulation of inflammatory responses (Zhu et al., 2019).

In another study, efficacy of cannabinoid receptor 2 (CB2)

agonist JWH‐015 using RA synovial fibroblasts (RASFs) and rat

adjuvant‐induced arthritis (AIA) model of RA was evaluated

(Fechtner et al., 2019). It was shown that pre‐treatment of human
RASFs with JWH‐015 markedly inhibited the ability of proin-

flammatory cytokine IL‐1b to induce production of IL‐6 and IL‐8
and cellular expression of inflammatory cyclooxygenase‐ 2 (COX‐
2). JWH‐015 was also found to be effective in reducing IL‐1b ‐
induced phosphorylation of TAK1 (Thr184/187) and JNK/SAPK in

human RASFs. It was also shown that JWH‐105 binds to the

glucocorticoid receptor (GR), and knockdown of this GR using

siRNA terminated JWH‐015's ability to reduce IL‐1b‐induced IL‐6
and IL‐8 production. In vivo, administration of JWH‐015 signifi-

cantly reduced AIA in rats along with inhibition of bone destruc-

tion. This study has shown robust data on anti‐inflammatory
effects of CB2 agonist JWH‐015 through GR and could be a po-

tential adjunct therapy for the management of RA (Fechtner

et al., 2019).

Multiple in vitro studies in mice models of RA and RA synovio-

cytes have shown anti‐inflammatory effects of cannabinoids via

different pathways. Anti‐inflammatory effects of N‐
acylethanolamines in RA synovial cells was shown via a COX‐2‐
dependent manner (Lowin et al., 2015). In a study by Selvi et al.,

while IL‐1b‐induced IL‐6 and IL‐8 production were inhibited by

CBagonist CP‐55940, cytokine levels were unchanged when using

CB1 and CB2 antagonists, suggesting the presence of alternative

anti‐inflammatory receptor (Selvi et al., 2008).
The only available clinical study on the use of cannabinoids in

RA was done in 58 patients who were treated with the oro‐

F I GUR E 2 Difference in properties of
cannabinoid receptors and fine balance

between them
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mucosal spray Sativex and compared to placebo over a 5‐week
period (Blake et al., 2006). This parallel RCT compared active RA

patients on a stable dose of DMARDs. Thirty‐one of the eligible

patients were randomised to Sativex and 27 to placebo. This study

revealed significant improvement in pain assessed using VAS

(p = 0.018), DAS28 score (p = 0.02) and sleep in the active drug

group. Limitation of the study included a short follow‐up
(<6 months) and no clear information on the blinding method.

The study was included in the NICE appraisal on the use of can-

nabinoids in the management of chronic pain.

In clinical practice, there is a lack of robust clinical RCT on the

use of cannabinoids. Recently, a double‐blinded, randomised,

placebo‐controlled study of CBD, followed by an open‐label add‐on
of THC has been proposed in RA and spondyloarthritis patients.

The oral treatment with CBD in the experimental group will be

compared with placebo in a control group for 12 weeks, followed by

an observational 12‐week period with an open‐label add on of THC in

the primary CBD non‐responders (Hendricks et al., 2019).

2.8.2 | Dermatomyositis

Lenabasum (JBT‐101, anabasum), a synthetic, oral preferential

CB2 agonist was studied in a double‐blinded, 16‐week phase 2

RCT of adult DM patients, predominantly having skin involvement

with minimal muscle activity (Cutaneous Dermatomyositis Disease

Area and Severity Index [CDASI] = 14). Lenabasum was given to

11 patients of DM with 22 controls in two escalating dose levels.

Study reported greater improvement in CDASI damage index, to

patient‐reported global skin disease and overall disease assess-

ments than placebo. No serious, severe or unexpected adverse

events (AEs) related to lenabasum were noted (Werth

et al., 2018).

2.8.3 | Osteoarthritis

Currently, no formal RCT study about the use of cannabinoids as a

disease‐modifying anti‐osteoarthritis drug exists. As analgesia, a

potent FAAH inhibitor, PF‐04457845 indicated no significant dif-

ference observed in pain control compared to placebo. While PF‐
04457845 was found to increase AEA in these patients, howev-

er, it did not produce any significant analgesic effect (Huggins

et al., 2012).

Table 2 innumerates pre‐clinical studies of cannabinoids in OA

for reducing joint pain. In a recent animal study on Freund's adjuvant‐
induced monoarthritis knee joint model of rats (Hammell et al., 2016),

the efficacy and adverse effects of transdermal CBD were evaluated.

They reported significant reduction in joint swelling and pain with

decreased immune cell infiltration and thickening of the synovial

membrane in a dose‐dependent manner. No evident side effects were
reported. They concluded therapeutic potential of CBDs for pain

relief and inflammation in OA.

2.8.4 | Fibromyalgia

In one of the first studies involving 40 patients with FM with a study

period of 6 weeks, it was found that nabilone was associated with

statistically significant improvements in pain and function with a 2‐
point reduction in pain score and 12‐point reduction in Fibromyal-

gia Impact Questionnaire score (Skrabek et al., 2008).

Research Institute‐Hospital del Mar in Barcelona conducted a

trial in 2011 with 28 patients of FM in each group with and

without use of cannabinoids. They found the effectiveness of

cannabinoids in several symptoms including pain and muscle ri-

gidity (Fiz et al., 2011). However, the small sample size and the

short duration of study impede unprejudiced conclusions. The

National Academies of Sciences, Engineering and Medicine (United

States) concluded there is currently moderate‐grade evidence

supporting the effectiveness of cannabinoids for the treatment of

fibromyalgia (National Academies of Science, Engineering, and

Medicine, 2017).

2.8.5 | Psoriasis

Endocannabinoids have been implicated in the pathogenesis of pso-

riasis. They (AEA, 2‐AG) have been found to be expressed in the skin
(Wilkinson & Williamson, 2007). AEA inhibits keratinocytes prolif-

eration and promotes cell death through CB1 and TRPV1 activation

and Ca influx (Toth et al., 2011). AEA has also shown to downregulate

the expression of keratins K6 and K16, which are over‐expressed in

psoriasis (Ramot et al., 2013). THC and cannabinoids have been

shown to reduce the proliferation of keratinocytes (Wilkinson &

Williamson, 2007).

There are ongoing research into the possible efficacy of canna-

binoids in reducing inflammation in psoriasis (Milando & Fried-

man, 2019). It could potentially be an innovative topical/oral

treatment option for psoriasis.

2.8.6 | Systemic sclerosis

Modest data exist regarding endocannabinoids in SSc. Expression of

both CB1 and CB2 in dermal fibroblasts (DFs) has been shown to be

increased with their activation inducing inhibition of the trans‐
differentiation of DFs in myofibroblasts and specialised fibroblasts

thereby decreasing the pro‐fibrotic behaviour (Garcia‐Gonzalez
et al., 2009).

Among the many receptors mediating intracellular cascade of the

endocannabinoid system, PPAR‐γ is of relevance in SSc. Adminis-

tration of ajulemic acid (AJA), a non‐psychoactive synthetic analogue
of THC was shown to bind to PPAR‐γ and reduce dermal and pul-

monary fibrosis thus acting both as an anti‐fibrotic and as anti‐
inflammatory agent (Garcia‐Gonzalez et al., 2016). It was also

shown to indirectly inhibit NF‐κB translocation from cytoplasm to

the nucleus thus resulting in reduced production of pro‐inflammatory
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cytokines, metalloproteases, and acute‐phase proteins (Gonzalez

et al., 2012; Lucattelli et al., 2016).

2.8.7 | Systemic lupus erythematosus

Research on the role of cannabinoids in SLE is limited. In a unique

study measuring cannabinoid levels in SLE patients, it was found that

plasma levels of 2‐arachidonoylglycerol were significantly increased

in SLE patients compared to controls (p = 0.0059). These high levels

were associated with lower disease activity. No differences were

found in AEA, its congeners N‐palmitoylethanolamide (PEA) and N‐
oleoyl ethanolamide (OEA) concentrations. On analysing the gene

expression of enzymes and receptor targets of cannabinoids

including functional activity, it was found that 2‐AG metabolism is

deranged in SLE patients. Therefore, we noted some evidence of the

role of cannabinoids in SLE (Navarini et al., 2018).

2.8.8 | Immune thrombocytopenic purpura

In a study on ITP, 190 children with ITP and 600 healthy controls

were evaluated. The study assessed the missense variant (CAA/CGG;

Q63 R) of the gene encoding the CR2 (GeneID 1269) was evaluated.

The allelic frequencies and genotype distribution of this poly-

morphism was significant in patients compared to the control. On

comparing acute and chronic ITP patients a significant over repre-

sentation of the RR genotype and the R allele was observed for the

chronic form. The relative odds ratio of the risk of developing chronic

form was more than double in ITP children homozygous for the

variant (Rossi et al., 2011).

2.9 | Adverse effects of medicinal Cannabinoids

In a systemic review of medical cannabinoids, it was found that the

most consistent effects of medical cannabinoids are its AEs (Allan

et al., 2018).

It is imperative to make a distinction between recreational and

medicinal cannabinoid compounds. While most cannabis products

share similarities, those abused for recreational purposes tend to be

highly potent thus having more AEs. However, this distinction was

not made when the adverse effects of cannabis were studied.

A detailed review of systemic effects is shown in Table 3. Com-

mon adverse effects of cannabinoids include dizziness, nausea, dry

mouth, tachycardia and agitation. They are associated with depen-

dence and addiction, mediated via the rewarding effects of CB1 re-

ceptors. Research is still in its infancy with regards to adverse effects

of selective cannabinoids having predilection towards CB2 receptors.

In a systemic review on the use of cannabinoids for pain, spas-

ticity and vomiting, it was shown that the adverse effects caused

more patients to stop treatment (number needed to harm [NNH] was

8–22). AEs included dizziness, confusion, sedation and dissociation.

‘Feeling high’ was reported in 35%–70% of users (Allan et al., 2018).

Due to multi‐systemic battery of AEs, the Canadian Rheuma-

tology Association (Fitzcharles et al., 2019) came up with a position

TAB L E 2 Summary of preclinical studies of cannabinoids for the improvement of joint pain in OA

Model Compound

Mechanism of

action Result Reference

MIA model of OA

(rat)

Arachidonyl‐2‐
chloroethylamide

(ACEA)

CB1 agonist The reduced firing of joint afferent fibres Schuelert and

McDougall (2008)

MIA model of OA

(rat)

GW405833 CB2 agonist Reduced weight‐bearing deficits and sensitised joint

afferent fibres

Schuelert et al. (2010)

MIA model of OA

(rat)

URB597 FAAH inhibitor Reduced weight‐bearing deficits and attenuated firing

of joint afferent fibres

Schuelert et al. (2011)

MIA model of OA

(Mouse)

URB597 FAAH inhibitor Acute treatment reduced joint inflammation. McDougall

et al. (2017)
The prophylactic treatment prevented mechanical

allodynia and nerve damage.

MIA model of OA

(rat)

Cannabidiol (CBD) Phytocannabinoid The reduced firing of joint afferent fibres. Philpott et al. (2017)

Reduced secondary mechanical allodynia and weight‐
bearing deficits.

Reduced joint inflammation.

The prophylactic treatment prevented nerve damage.

MIA model of OA

(rat)

JWH‐133 CB2 agonist Reduced osteoarthritis pain‐related behaviour. Burston et al. (2013)

Abbreviations: CB1, Cannabinoid receptor 1; CB2, Cannabinoid receptor 2; FAAH, fatty acid amide hydrolase; MIA, monoiodoacetate; OA,

osteoarthritis.
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TAB L E 3 Systemic adverse events noted with cannabis use

System Effect Ref

Nervous system Moderate‐grade evidence accumulated thus far indicates that cannabis

consumption can cause acute impairment of learning, attention and

memory.

National Academies of Science, Engineering, and

Medicine (2017)

In a study published in 2017 of 5115 volunteers followed over 25 years,

deficit in memory was exhibited, which also demonstrated a

relationship between lifelong cannabis consumption and poor

performance in cognitive tests examining verbal memory, processing

speed and executive function.

Auer et al. (2016)

Two systematic reviews published in 2013 concluded that chronic

cannabis consumption can result in anatomical changes in the brain.

In one of these systematic reviews, an examination of 43 imaging

studies led to the conclusion that chronic cannabis use can alter the

structure of the cerebellum, medial temporal cortex and frontal

cortex.

Batalla et al. (2013)

Following these findings, the second systematic review concluded that

chronic cannabis consumption might lead to a reduction in

hippocampal size.

Rocchetti et al. (2013)

Mental health Paranoia or psychosis is especially related to the higher concentration of

THC in some strains of herbal cannabis. Immediate psychiatric effects

include agitation, suicidal thoughts, acute psychosis and anxiety.

Moreira et al. (2009)

Zhang and Ho (2015)

Indeed, a substantial body of evidence supports the association between

cannabinoids and the development of psychosis and schizophrenia.

Other mental health disorders are less strongly associated with the

use of cannabinoids. Moderate‐quality evidence suggests that
cannabinoid use slightly increases the risk of depressive disorders. A

moderate level of evidence also suggests an increased incidence of

suicidal ideation, suicide attempts, suicide completion and social

anxiety among cannabinoid users. Contrary to these findings,

cannabinoid use is only weakly associated with the development of

bipolar disorder, anxiety disorders (apart from social anxiety) and

increased symptoms of anxiety.

National Academies of Science, Engineering, and

Medicine (2017)

Addiction Although cannabinoids are commonly considered to be non‐addictive,
epidemiological studies indicate that 9% of adult users will develop

cannabinoid dependence.

Anthony et al. (1994)

Cardiovascular

system

Tachycardia and hypotension. Tait et al. (2015)

Temporal relationship to an increased risk of myocardial infarction and

reduced exercise capacity of those with angina pectoris.

Thomas et al. (2014)

Respiratory system High doses of THC‐containing products are associated with an increased
risk of developing respiratory irritation, wheezing and morning

phlegm as well as frequent episodes of chronic bronchitis.

Ware et al. (2015)

There is a debate regarding the evidence for risk for lung cancer. A

recent pooled analysis of over 2000 lung cancer cases showed an

overall OR for all lung cancers for habitual versus non‐habitual or
never users as 0.96 (95% CI 0.66–1.38), and an OR of 1.73 (95% CI

0.75–4.00) for adenocarcinoma. On at least 50 occasions, the use of

cannabis was found to double the risk of lung cancer when studied

over a 40‐year period for Swedish military conscripts (hazard ratio

2.12, 95% CI 1.08–4.14).

Zhang et al. (2015)

Callaghan et al. (2013)

Prenatal exposure Only limited evidence links prenatal cannabis use with anaemia in the

mother and with the placement of new‐born babies in intensive care
units. However, substantial evidence do corroborate an association

between cannabinoid consumption during pregnancy and low

birthweight in new‐born babies.

National Academies of Science, Engineering, and

Medicine (2017)

A study published in 2016 addressed the late outcomes of prenatal

cannabis exposure from a different approach by using imaging

modalities. In the study, functional MRI was used to compare

Smith et al. (2016)
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statement for medical cannabis for rheumatology patients. They

advocate contraindication on the usage of cannabinoids in patients

<25 years of age, having an allergic reaction to any products of

cannabinoids, in pregnancy or during breastfeeding and in those with

history of psychotic illness, substance abuse disorder, previous sui-

cide attempts or suicidal ideation. They recommend caution in elderly

patients, patients with unstable mental health disease, current

moderate or severe cardiovascular or pulmonary disease or patients

working in settings requiring high levels of concentration or those

receiving concomitant therapy with sedative‐hypnotics or other

psychoactive drugs.

2.10 | Drug interactions

There are concerns regarding drug interactions of commonly used

medications with cannabinoids. Currently, the data on cannabinoids

and CYP450 are through in vitro studies and human data are still

insufficient. However, pending further data, cannabis are presumed

to act as substrate of CYP3A4, CYP2C9 and CYP2C19 (Hryhorowicz

et al., 2018; Stout & Cimino, 2014; Yamaori et al., 2011). Therefore,

they have potential interactions with many commonly used drugs.

Table 4 gives details of interactions with drugs specifically used in

routine rheumatology clinical practice.

Cannabinoids also inhibit CYP2D6, which is crucial for the

biotransformation of tramadol to its active metabolite, thereby

affecting its plasma concentration (Wilson‐Morkeh et al., 2020).

Likewise, amitriptyline is metabolised by the hepatic cytochrome

P450 isozymes CYP2D6, CYP2C19, CYP3A4, CYP1A2 and CYP2C9.

They are all inhibited by cannabinoids thus increasing their plasma

levels and risk of QT prolongation and anticholinergic effects.

Concomitant use of cannabinoids with gabapentin and pregabalin

may cause additive sedative effects.

Drugs which have not shown any predictable interactions with

cannabinoids include methotrexate, hydroxychloroquine, sulfasala-

zine, mycophenolate mofetil, mesalazine, adalimumab, etanercept,

abatacept, infliximab or rituximab. Similarly, no significant in-

teractions have been anticipated with IL‐1 or IL‐6 receptor antago-

nists (Wilson‐Morkeh et al., 2020).

3 | CONCLUSION

Currently only limited evidence on therapeutic implications of can-

nabinoids as immune‐modulatory targets in rheumatology exists as

there is a paucity of robust data from clinical trials. Increasing

awareness and patients' demand for cannabinoids in managing

chronic rheumatic conditions should prompt researchers to explore

T A B L E 3 (Continued)

System Effect Ref

neurophysiological functioning in 16 young adults exposed to

cannabinoids in utero and 15 young adults with no prenatal

cannabinoid exposure. The imaging results demonstrated a difference

in blood flow between the two groups during the performance of

tasks related to executive function, although task performance was

similar in both group.

Mortality The French Addict Vigilance Network identified 35 vascular events

spontaneously reported between 2006 and 2010 attributable to

cannabis use, with 26% resulting in death.

Jouanjus et al. (2014)

Children and

adolescents

Risk of cannabis poisoning due to an accidental overdose in children

leading to respiratory distress is of special concern.

National Academies of Science, Engineering, and

Medicine (2017)

Compared with adult cannabis users, individuals who start to use

cannabis during adolescence perform poorly in cognitive tests,

exhibiting deficiencies in memory, attention, inhibition and verbal

fluency. Furthermore, cannabis consumption during adolescence has

been associated with a decline in IQ score, possibly accounting for a

drop of as many as 8 points.

Meier et al. (2012)

Volkow et al. (2014)

Curran et al. (2016)

TAB L E 4 Interactions of cannabinoids with drugs specifically used in rheumatology

Drugs Interaction Result Ref

Corticosteroids CYP3A inhibition by cannabinoids Decrease clearance of steroids and

increased systemic effects

Katz‐Talmor et al. (2018)

NSAIDs CYP2C9 and CYP3A4 inhibited by cannabinoids Increased levels of drug Wilson‐Morkeh et al. (2020)

Tofacitinib CYP3A4 and CYP2C19 Increased serum levels. Dose reduction

by 5 mg once daily advised.

Madden et al. (2018)
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further in this area. Evidence on the efficacy of cannabinoids pri-

marily comes from patient‐reported outcome measures, which are

very much subjective. Knowledge is still lacking about the efficacy,

dosing and drug interactions of cannabinoids. Medical professionals

in their routine clinical practice face patients seeking advice and

demanding NHS prescription for cannabinoids. Inadequate knowl-

edge and insufficient evidence often results in lack of confidence

among treating physicians. With available information on significant

interaction with CYP450, it is imperative treating physicians should

be aware of various aspects of cannabinoid usage in clinical practice.

The available data on immune cells and efficacy are promising;

however, the studies are small or pre‐clinical. Inconsistency in cur-

rent medical literature restrict developing clear clinical guidelines

and recommendations about cannabinoids use in routine clinical

practice. The increasing availability, accessibility and legalisation of

cannabinoids highlight the necessity for further large‐scale RCTs.
Preliminary available evidence do suggest cannabinoids as being

‘Friends’ of rheumatology, however, reported drug interactions and

AEs make them ‘Foe’. In certain chronic pain conditions like fibro-

myalgia and OA, cannabinoids do act as ‘Bystander’ and need further

robust scientific evaluation.

We attempted to answer the question posed but struggled. On

the balance of probabilities, with clear lack of tangible data and ev-

idence, we concluded cannabinoids as ‘foe’ in rheumatology. We do

believe a robust structured research is need of the hour to answer

the unanswered questions in this interesting and ever‐expanding
area.
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