Cannabinoids and Cannabis Based Medicines in the Treatment of Chronic Pain: A Review
H Lowe1, 2, C Watson1, K Smith1

ABSTRACT
Cannabinoids isolated from cannabis spp. have been the subject of much research over at least
three decades. Extensive research has been conducted on the mode of action of this group of
compounds which elicits a variety of therapeutic activity. Research has revealed that
phytocannabinoids have similar activity as endocannabinoids and can act as ligands in the
endocannabinoid system. The endocannabinoid system is a neuromodulatory system that
regulates some important bodily functions. With the existing preclinical and clinical trials and the
activity of cannabis derived analgesics, cannabinoids shows great potential in curtailing the
concerns of traditional pain modulators. This review article highlights research on cannabinoids
as an analgesic in the management of several pain states such as neuropathy, migraine, arthritis,
and sickle cell disease.
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INTRODUCTION
The International Association for the Study of Pain (IASP) describes pain as “an unpleasant
sensory and emotional experience associated with actual or potential tissue damage, or described
in terms of such damage” (1). Chronic pain can be classified as nociceptive or neuropathic, is
persistent and occurs as a result of prolonged activation of pain signals in the nervous system
lasting longer than three months (2). Common sources of chronic pain include: arthritis pain,
lower back pain, headache, cancer pain, neurogenic pain and psychogenic pain. Chronic pain is
also a significant reducer of quality of life and may be fatal (3). It poses a significant financial
burden, affecting approximately 10 percent of the global population, approximately 600 million
people (4). One study estimates the United States’ national cost of pain to be between 560 to 635
billion dollars annually (5). There is currently a wide array of drugs ranging from nonsteroidal
anti-inflammatory drugs (NSAIDs) to narcotic opioids (e.g. codeine and morphine) that are
actively used in pain management. These pain care methods are however faced with several
challenges that limit their use including severe adverse effects such as gastrointestinal
disturbances associated with NSAIDs and the potential abuse of prescription medication.
Cannabinoids represent viable alternates in the treatment and management of pain (6).
Plant cannabinoids are a pharmacological class of over 85 naturally occurring compounds found
in several plant species but are most predominant in Cannabis sativa (7). The main subclasses of
cannabinoids are; cannabigerols (CBG), cannabichromenes (CBC), cannabidiols (CBD),
tetrahydrocannabinols (THC), cannabinol (CBN) and cannabinodiol (CBDL). Several studies
using cannabis or cannabis derivatives have shown noteworthy results of Cannabis stimulated
pain relief. This article will review research data surrounding cannabis’ therapeutic effects in pain
associated with neuropathy, migraine, rheumatoid arthritis, osteoarthritis and sickle cell disease.
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The endocannabinoid system
The endocannabinoid system (ECS) is an ancient neuromodulatory system that comprises
endocannabinoids (mainly anandamide and 2-arachidonoylglycerol (2-AG)); the cannabinoid
receptors and their deactivators. The ECS is associated with regulation of a variety of
physiological processes including sleep, appetite, analgesia and spasticity by binding to CB1 or
CB2 receptors thereby regulating the release of various neurotransmitters. The CB1 receptors
predominate in the nervous system and glands, and connective tissues, while CB2 receptors are
predominantly found peripherally in the immune system and its associated structures. Studies
have shown that activation of both CB1 and CB2 receptors reduces nociceptive processing in
both acute and chronic animal models of pain (8-10).
Cannabis and pain
Neuropathic Pain
Neuropathic pain occurs as a result of damaged or dysfunctional nerves in somatosensory system
and is generally associated with a disorder such as stroke, diabetes, or spinal cord injury with
symptoms including burning, tingling, and numbness or shooting pain. Chronic neuropathic pain
affects 1-2% of the adult population and according to the Neuropathy Association, there are now
15-18 million Americans with diabetes peripheral neuropathy (DPN). There are no statistics on
the prevalence of neuropathic pain in Jamaica or the Caribbean, however, diabetes affects
approximately 8% of the local population (11) and a small survey conducted at the University
Hospital of the West Indies showed that 82% of diabetic participants showed clinical signs of
neuropathy (12).
Similar to other pain states, neuropathic pain is often refractory to the standard pain
medication and is managed with antidepressants and anti-seizure drugs. A randomized controlled
3
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trial conducted by Ware et al in adults with posttraumatic and postsurgical neuropathy pain
revealed that a single inhalation of 25mg of 9.4% tetrahydrocannabinol herbal cannabis
administered through a pipe three times daily for five days reduced pain intensity and improved
sleep (13). A similar study conducted by Wilsey et al in 2013 found that vaporized cannabis at
concentrations of 3.53% and 1.29% helped with general and peripheral neuropathy in patients
who didn’t find relief from standard treatment (14).
HIV associated distal sensory predominant polyneuropathy (DSPN) has also been tested
using smoked cannabis with THC concentrations ranging from 1-8% in subjects who had
neuropathic pain and were refractory to two previous analgesic classes of drugs. Results showed
statistically significant improvements in pain as well as mood and daily functioning with
concomitant use of their regular pain medication (15).
Multiple sclerosis (MS) autoimmune disease is the most widespread disabling
neurological condition of young adults around the world, with an estimated 2.5 million people
with the disease. A study using the THC pill, Dronabinol at 10 mg daily has shown modest yet
clinically relevant analgesic effect against central pain in patients suffering from MS. Several
studies using the oromucosal cannabis spray, Sativex have also been conducted which show that
doses of 27 mg/mL THC and 25 mg/mL CBD are effective in relieving different symptoms
associated with neuropathic pain including allodynia, and sleep disturbance. (16-19)
Migraine
According to the World Health Organization Report 2001, migraine is one of the top twenty
(20)causes of disability that is expressed as years of healthy life lost to disability and is more
prevalent than diabetes, epilepsy, and asthma combined. According to research conducted by
Akerman et al in 2013, endocannabinoids are able to inhibit trigeminovascular nociceptive
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transmission from the brainstem. The research shows that activation of CB1 receptors was able to
attenuate neuron pain responses and this effect was inhibited with CB1 receptor antagonist
suggesting therapeutic potential of endocannabinoids in migraine. (21)
Arthritis
Among persons with multiple chronic conditions, arthritis is a common disability, affecting
approximately 52.5 million adults in the United States alone (22). Wong et al reported in 2010
that the prevalence of arthritis and rheumatism in South America and the Caribbean ranged from
23.8% to 56.0% with a global increase in prevalence with age and the female gender. In the
United States the total costs for this disability and other rheumatic conditions were approximately
128 billion dollars in 2003 (23).
Studies show the presence of the endocannabinoid system in the knee joints (24) and the
involvement of the endocannabinoid system in the regulation of synovial blood flow in the knee
joints (25). In addition, scientists have also found high levels of endocannabinoids as well as the
degradative enzyme fatty acid amide hydrolase (FAAH) in the synovia of arthritic patients
compared to non-arthritic volunteers suggesting an involvement of the endocannabinoid system
in the pathophysiology of the disease (26).
A recent study assessing the efficacy of a sublingually administered cannabinoid drug in
the treatment of RA showed significant improvements in pain on movement, pain at rest, quality
of sleep and inflammation with no significant adverse effects (27).
Sickle Cell Disease (SCD)
10% of the Jamaican population are carriers of the sickle cell trait making it the most common
genetic disorder in the country. Statistics show that approximately 0.33% of live infant births had
the sickle cell disease while 0.67% had the sickle cell trait or some form of the disease (28).
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Pain is an important symptom of the disease affecting patients as young as six months old. In
2010 and 2011 respectively the University of Minnesota using transgenic mice expressing human
sickle haemoglobin (HbS) found that the synthetic THC analogue CP 55, 940 was as effective as
morphine sulphate in treating SCD severe pain, and ameliorated severe pain associated with
hypoxia / reoxygenation cycle. These studies show that cannabinoids have the potential to be
used as treatment for sickle cell crisis, and provide a rationale for further clinical trials to be done
(29, 30).
Safety of cannabis as an analgesic
Scientists have highlighted the potential importance of the benefits that can be attained from
cannabis treatment of pain (31). Cannabis remedies are considered as a low risk traditional
medication, with the most common adverse effect being a euphoric mood and drowsiness
associated with the cannabinoid, THC. THC however has been well researched for its analgesic
and therapeutic properties; in fact it is seen as a viable replacement for habit forming opioids and
has been used in combination with opioids, where the opioid dose was lowered without
compromising pain relief, while decreasing the adverse effects of the opioid. THC has shown
promise in the management of opioid dependency and in a preclinical study reduced the
development of tolerance and withdrawal from opiates. (32, 33)
After years of use, cannabis has a wide, established safety margin. According to
Grinspoon and Bakalar, the use of marijuana as medicine is regarded as safe and the safety as
established by animal models is one death in every 40,000 animals. This when compared to the
lethality of alcohol which has one death in every 4-10 uses (34). The development of alternative
methods for the administration of cannabis based medicine also reduces the risks, real or
perceived, associated with cannabis smoking.
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Medicinal cannabis in Jamaica
The limiting step in medicinal cannabis use is the legality of the drug as well as the establishment
or development of standardized forms of the medication. Recent amendments to the Dangerous
Drugs Act (DDA) made by the Dangerous Drugs (Amendment) Act 2015 and which came into
operation on April 15th, 2015 introduced new provisions for possession and smoking, use as a
religious sacrament as well as the medical and scientific use of cannabis. Under the new
provisions, a Cannabis Licensing Authority (CLA), set up by the DDA will be responsible for
creating guidelines for the use of cannabis for medical, therapeutic and scientific purposes. The
CLA will have responsibility for issuing licences, permits and the overall regulation of the local
cannabis and hemp industry (35).

CONCLUSION
The activity of cannabinoids in the endocannabinoid system has significantly revealed the multimodality of these compounds in pain modulation. Cannabinoids are seen to complement present
pain management therapy such as opioid treatment, which suggests a synergistic relationship with
traditional analgesics. With minimal adverse effects and low toxicity, cannabinoid therapy
demands more exploration. The future nevertheless, will involve an exchange of stereotypes for
scientific facts and stimulating interest to further overcome the challenges experienced with
researching cannabinoids.
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