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ABSTRACT

Cannabis has been used for a variety of purposes,
including medicine, for centuries, typically without
following any kind of formal approval procedure.
However, interest in cannabis as a medicine has
grown over the past ten years, and some nations,
like the United States and Canada, have created
their own legislation regarding marijuana and
cannabis-based medications. This has increased
interest in research and made it imperative to
provide evidence of its medical effects. We
reviewed the research on the use of cannabis for
pain. Cannabis had previously been found to be
effective in treating both acute and chronic pain,
but these findings have recently come under
scrutiny. Weak evidence exists for neuropathic,
rheumatic, and headache kinds of chronic pain, as
well as for pain associated with multiple sclerosis
and as adjuvant therapy. Cannabis is not strongly
advised for patients who use opioids frequently in
order to reduce their intake. Despite the fact that
cannabis-based medicines seem to be generally safe,
moderate side effects are frequent; somnolence,
drowsiness, amnesia, euphoric mood, hyperhidrosis,
paranoia, and confusion may prevent cannabis from
being used in clinical settings. There hasn't been a
methodical analysis of risks. Particular worry is
raised about how negative effects can affect
vulnerable groups like elderly patients. To assess
advantages and dangers, as well as the best delivery
method and dosages, more research is required.
Keywords:Acute
pain;Cannabis;Neuralgia;Review;Cancer pain

l. INTRODUCTION

Cannabis has been utilised for a variety of
purposes over the years, including medicine. 1 The
seeds were suggested as a remedy for pain,
constipation, and malaria in the Chinese
encyclopaedia Shennong Ben Cao Jing, which was
written around 2900 BC. 2 The plant was often
used with wine to provide surgery patients a
general anaesthetic effect. 3 Cannabis flowers,
which have analgesic, hypnotic, antispasmodic, and
anti-inflammatory properties, gained popularity in

India around 1000 A.D. 4 Western medicine started
investigating cannabis in the twenty-first century,
but only plant extracts were usedl and the active
components of both the leaves and the flowers were
extracted. 5 The endocannabinoid system was
better recognised throughout the 20th century, and
in the 3rd edition of the US Pharmacopoeia
published in 1851, cannabis was included as a cure
for uterine bleedings, gout, rheumatism, tetanus,
cholera, hysteria, depression, and other conditions.
Although cannabis had been available in US
pharmacies since 1845 and in British pharmacies
for more than a century, it was removed from the
US Pharmacopeia in 1941 due to growing concerns
about its psychotropic effects. 7 Cannabis was
designated as a Schedule | narcotic under the US
Controlled Substances Act in 1976 because it had a
high potential for abuse and no recognised
medicinal purpose. 1 The interest in using cannabis
as medicine has grown over the past ten years, and
various nations, including the United States and
Canada, have passed their own laws governing
marijuana and products containing cannabis. 8 In
2017, cannabis was legal for medical purposes in
38 states and the District of Columbia, and it was
also legal for recreational use in 8 states and the
District. 9 Similar to the United States, Health
Canada has authorised the use of cannabis for
medical purposes since 1999, and as of 2013, more
than 37,000 people had received cannabis
treatments for a variety of ailments. 10 In Germany,
doctors may recommend cannabinoids to patients
with severe illnesses who have no other options for
treatment. The costs of these prescriptions are
covered by health insurances. 11

Recently, there has been an increase in
interest in the use of cannabis in therapeutic
settings. Numerous countries' legal systems have
also undergone adjustments. Due to this, there is
now a need for assessing the available information
in order to keep practitioners informed. The
evidence for pain management is the main focus of
this evaluation.
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Cannabis in Pain
About 60 cannabinoids are present in the cannabis
plant. 12

There are three different types of
cannabinoids: phytocannabinoids (derived from
plants, such as nabiximols), endocannabinoids
(endogenous substances, such as anandamide and
2-arachidonulglycerol  (2-AG)), and synthetic
cannabinoids (dronabinol and nabilone).
Cannabinoids are endogenous or exogenous
substances that have activity on the cannabinoid
receptors13.

6 Delta-9-tetrahydrocannabinol (THC),
cannabidiol (CBD), and cannabinol are the main
cannabinoids present on the cannabis plant (CBN).
14,15 This review will concentrate on Cesamet®
(nabilone), Marinol® (THC + dronabinol), and
Sativex® (THC + CBD), three commercially
available medications that can stimulate the
cannabinoid system.

Cannabinoids have a half-life of around 30
hours on average in the terminal phase, compared
to about 30 hours for the dispersion phase. 6,16
The review did not cover CBD by itself.

A cannabis-based spray called Sativex®
(also known as Nabiximols® in the US) mixes
CBD, a cannabinoid system modulator, with THC,
which functions as a partial agonist for the CB1
receptor.

17 In various European nations as well as
Canada, where it has also been authorised for
neuropathic and cancer pain, it has been approved
for spasticity in multiple sclerosis (MS). 18 An
artificial wversion of THC called Marinol
(Dronabinol) has been licenced by the FDA to treat
chemotherapy-related nausea and vomiting. 17 A
synthetic homologue of THC is called nabilone
(Cesamet®) approved in the US and the UK for
chemotherapy or cancer pain-related vomiting. This
review examines the role of these cannabinoids in
the treatment of different types of pain.

Pharmacology of Cannabis
The pharmacology of marijuana

The endocannabinoid system is present in
every organ and system of the human body. It is
often connected to brain tissue, but it has also

spread to the skin, bone, joints, and hematopoietic
defence cells.

12 Pain, mood, hunger, sleep promotion,
emesis, memory, immunity, cell formation, the
cardiovascular system, and the "fight or flight"
response are all modulated by this lipid signalling
system. 19—-21 However, the knowledge of the
endocannabinoid system is quite new and began
with the finding of the cannabinoid receptors CB1
and CB2 throughout the 1980s and the
identification of its ligands. These are intriguing
targets for numerous treatment alternatives. 22

Arachidonoyl  ethanolamide and 2-
arachidonoyl glycerol (2-AG) are the best-studied
endogenous ligands (endocannabinoids)
(anandamide, AEA). These are made from
arachidonic acid and are released during
inflammation brought on by tissue damage or in
response to a presynaptic neural trigger. 8 This
ligands suppress the inflammatory and painful
responses. 8 Phytocannabinoids and
pharmaceutical formulations are examples of
exogenous ligands that can bind to these receptors.
23,24

Pain is a subjective feeling made up of
sensory, physiological, psychological, motivational,
cognitive, and emotional components.

Nociceptive, neuropathic, and central pain
are the three primary types of pain systems. 1
Nociceptive pain is characterised by throbbing,
aching, or acute pain and is brought on by tissue
destruction. The lesion and injury signals are often
sent by C and A gamma peripheral nerve fibres to
the dorsal root ganglia, up to the thalamus, and then
to the cerebral cortex, where immune cells secrete
cytokines such histamine, serotonin, prostaglandin,
and bradykinin. 26 The function of nociceptive
pain is to alert the person to danger. 1 Neuropathic
pain is brought on by nerve injury, which sends
false pain signals to the brain and thalamus.
Centralized pain is the consequence of continuous
central nervous system malfunction, which
amplifies the pain experienced by the peripheral
nervous system. 28

It is challenging to develop
straightforward pharmaceutical targets for pain
since it is a complicated process that is influenced
by several subjective elements. Cannabis is rarely
the first medication used to treat pain; instead,
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nonsteroidal anti-inflammatory medications
(NSAIDs), cyclooxygenase inhibitors (COX), and
opioids are frequently utilised as starting points. 1
The discriminating and affective elements of pain
are controlled, respectively, by the two main
ascending routes in mammals that are dedicated to
pain, the spinothalamic pathway and the
spinoparabrachial system. 29 The lower brain stem
and the spinal cord are under the descending
influence of pain, which can be either inhibitory or
facilitative and originates in upper cortical areas,
including the amygdala and hypothalamus.

Both the ascending and descending
pathways express the endocannabinoid system. The
antinociceptive properties of cannabinoid receptors
1 and 2 (CB1 and CB2), either separately or in
combination, have been well researched. 30 The
dorsal root ganglion and the peripheral and central
terminals of primary afferent neurons both include
CB1 receptors; nevertheless, the therapeutic value
of cannabinoids acting on the CB1 receptor may be
constrained by the high incidence of unfavourable
central effects and the development of tolerance. 33
The immunological cells as well as the
reproductive, circulatory, gastrointestinal, and
respiratory systems all include the CB2 receptor,
which is the traditional peripheral cannabinoid
receptor. 34 In certain inflammatory or pathologic
situations, it is also found in the cerebral cortex,
hippocampus, striatum, amygdala, thalamic nuclei,
cerebellum, and brain stem. 35 It has been
demonstrated that upregulating the activation of
cannabinoid receptors or increasing
endocannabinoid synthesis can both modify the
consequences of inflammation. 36 Additionally, the
endocannabinoid system influences axon growth
and pruning during neuronal development,37 which
may have an effect on brain development; this
should be taken into account throughout neuronal
development. 8

Animal Models

Animal models have been used to research
inflammatory and  neuropathic  pain  with
cannabinoids. These results imply that even at
levels that have not demonstrated analgesic benefits,
CB1 and CB2 agonists can reverse allodynia
brought on by inflammation. 38 Under
inflammatory circumstances, it has been observed
that the CB2 receptor is activated on the spinal cord
in rats, which may imply that it has analgesic
effects on peripheral locations as well as at central
levels of the spinal cord. 35,39

Studies on the effects of cannabinoid
intracerebral injection have focused on the nucleus
reticularis, which is well recognised to be a
significant source of descending pain regulation. 40
A CB1 antagonist is also injected intracerebrally
into rats to reverse the analgesia in animal models.
41 Also seen was an increase in prefrontal cortex
activity and an inhibition of pain-related neuronal
activity in the central nucleus of the amygdala
following intraarticular injection of cannabis in an
animal model of arthritis and activation of the CB1
receptor. 42

On the other hand, cannabinoids have
been demonstrated to decrease activity-dependent
enhancement of nociceptive stimuli on the spinal
cord as well as C-fiber evoked potentials on
neurons of the dorsal horn in rats with neuropathic
pain43. 29 Strangman and Walker proposed that
general inhibitors of the central sensitization, by
inhibition of calcium entry, were responsible for
the suppression of nociceptive facilitation. 44
Additionally, following 7 days of chronic sciatic
nerve damage, higher levels of AEA and 2-AG
have been detected in the periacueductal grey
(PAG) and the rostral ventromedial medulla (RVM)
of rats. 45

However, there is conflicting evidence
about the efficacy of cannabis in preclinical models
of neuropathic pain. 29

While some writers claim that cannabis
administered systemically reduce allodynia,46
other investigations have demonstrated that CB1
receptor overexpression and activation might be
unhelpful and increase sensitivity.

47 But it is undeniable that the
endocannabinoid system affects pain, and these
receptors may prove to be worthwhile targets for
novel treatments in the future.

Clinical studies with cannabis
Actual Pain

Cannador® has been investigated for
postoperative pain at dosages of 5, 10, and 15
mg,48 revealing a dose-dependent decrease in pain
overall, with the 10 mg dose providing the best
pain relief without major side effects. 48 In other
investigations, however, dronabinol and nabilone
were unable to demonstrate advantages on
postoperative  pain in  women undergoing
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abdominal hysterectomy, with some patients seeing
an increase in pain levels. 49,50

In another trial, low dosage THC was
found to be superior to placebo in delivering
analgesia during tooth extraction, but less effective
than diazepam. THC at high doses, on the other
hand, was more effective as an analgesic than
placebo or diazepam. 51 However, it was more
effective as an analgesic than placebo or diazepam.
51 Another research comparing the impact of
levonantradol injected intramuscularly vs placebo
on postoperative or trauma pain found that
levonantradol provided superior analgesia than
placebo, despite the lack of a dose-dependent curve.
52

However, new research have cast doubt on
this data. In 2020, vaporised cannabis had no
benefit over placebo for discomfort induced with
sickle cell anaemia. 53 A new meta-analysis
comparing cannabis to analgesics for acute pain
found no increased advantage for cannabis over
standard analgesics. 54

Chronic non-cancer pain

Chronic pain is described as pain that
remains beyond the typical healing time or beyond
3 to 6 months. 55 Many illnesses cause chronic
pain; it is estimated that one in every five
individuals will suffer it at some point in their life,
and this proportion is likely to rise due to an older
population and rising rates of survival from cancer
and other chronic disorders. 10 Several research
have looked into the usage of cannabis-derived
substances to relieve chronic pain. In these research,
the causes of chronic pain are diverse, including
various combinations of neuropathic pain, cancer,
diabetes or HIV-associated neuropathy, and
fibromyalgia. 56 Each of these factors requires a
separate examination of the evidence.

Neuropathic pain

Neuropathic  pain is produced by
somatosensory system57 damage and is the result
of direct neuronal tissue destruction. 58 Diabetic
neuropathy, postherpetic neuralgia, phantom limb
pain, trauma, spinal cord damage, trigeminal
neuralgia, and HIV infection are some of the most
prevalent causes. However, the source of the
discomfort is frequently unclear. 58 It is difficult to
treat, and NSAIDs are ineffective, if at all, and
patients must take opioids, antidepressants, or
antiepileptic medications. 59,60 Abrams et al.
assessed the subjective assessment of 24-hour pain
(on a 1-—100 mm scale) of patients with HIV-

induced neuropathy who were randomised to
3.56% THC smoked cannabis cigarettes vs placebo
cannabis cigarettes, restricting the trial to patients
who had previously been exposed to THC. 61

The number of side effects was minimal,
but on the cannabis arm, they were much greater,
including sedation, disorientation, confusion,
dizziness, and anxiety. 61 Ellis et al. investigated
the use of smoked cannabis to treat HIV
neuropathy using the Descriptor Differential Scale
as a key metric. Patients in both arms (THC-free
cannabis and THC-cannabis) were permitted to
titrate their dosage between 1 and 8%. 62
Participants titrated to 8% while using THC-free
cannabis but stayed at 2 and 4% when using THC-
cannabis (p = 0.016); nevertheless, analgesic usage
did not diminish throughout the THC-cannabis
phase. 62

Another  research  employed  four
concentrations of THC smoked cannabis (0%, 2.5%,
6%, and 9.4%) as treatment for post-traumatic or
postsurgical neuropathic pain, and 63 patients
reported a change in average daily discomfort, as
well as enhanced perceptions of time to sleep when
on the highest dosages. 63 The research, however,
found no increase in mood, quality of life, or
mobility. 63 Wilsey et al. compared smoked
cannabis for neuropathic pain by randomising
patients to THC levels of 0%, 3.5%, and 7%, with
prior cannabis exposure necessary. 64 Both THC
treatments (at 3.5% and 7% concentrations)
reduced pain intensity when compared to placebo,
however there was no difference in efficacy. 65
Furthermore, cannabinoid blood levels were not
related to analgesia. 65

Despite the fact that these findings appear
encouraging, studies have limitations and outcomes
are uneven. As a result, there is no high-quality
data supporting the use of cannabis to treat
neuropathic pain. 58 Furthermore, a recent
comprehensive review by Stockings et al found that
cannabis had modest efficacy in chronic
neuropathic pain. 66 Furthermore, some negative
effects (such as somnolence, drowsiness, or
disorientation) may limit the use of cannabis in
therapeutic practise even further. 58 The Special
Interest Group on Neuropathic Pain indicated that
the evidence for cannabis usage is weak,67 but the
Canadian Pain Society approved cannabis as a third
line of treatment when the preceding lines of
treatment were ineffective. 68
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Cancer pain

Every year, around 10 million individuals
worldwide are diagnosed with cancer. 87 Cancer
produces pain through a variety of processes,
including the tumour itself, chemotherapy, drug
side effects, and surgical pain. 17 Patients are
frequently threatened with the World Health
Organization's (WHO) three-step analgesic ladder,
which makes NSAIDs and opioids the most
prevalent medication for persons with cancer,
achieving enough relief in 71---86% of patients. 88
Pain can be felt at any stage of cancer, although it
is most common in advanced stages. 89 Pain is one
of the most common anxieties among cancer
patients, and it is linked to a lower quality of life,
an inability to manage with the disease, sleep
disruption, and mental symptoms such as worry
and sadness. 90

As the management of pain in certain
cancer patients remains difficult, there is interest in
researching novel therapy possibilities, such as
cannabis-based drugs. 91 During two weeks, one
research examined the effectiveness of THC:CBD
extract, THC alone, or placebo in patients with
persistent cancer-related pain, and found a
substantial difference on the Numerical Rating
Scale (NRS) favouring THC:CBD (Sativex ®) as
compared to placebo, but no change with THC
alone. 92 There was no difference in the median
amount of opioid medicine or the number of doses
between the treatment groups, and the THC:CBD
group had greater nausea and vomiting when
compared to the placebo group. 92

THC:CBD oralmucosal spray was administered in
patients who had previously participated in a three-
arm study on a two-week randomised controlled
trial in an extension study. 93 Patients were asked
to self-titrate the THC:CBD spray or THC spray,
which revealed that the scores for pain severity and
worst pain dropped in THC:CBD patients; also,
patients improved in sleeplessness, discomfort, and
exhaustion. 93

During 5 weeks of Nabiximols® studies,
individuals with poorly managed chronic cancer
pain were given a low dosage (1-—4 sprays per
day), a medium dose (6-—10 sprays per day), or a
high dose (11-—16 sprays per day).

94 The number of patients reporting analgesia with
Nabiximols was higher than for placebo, especially
in the low and medium dosage groups. 94

Nabiximols as an oromucosal spray was
utilised as an additional treatment in advanced
cancer patients with persistent uncontrolled pain in
another trial. 95 Patients were able to self-titrate
Nabiximols or placebo, demonstrating that
Nabiximols was better to placebo in two of the
three quality of life measures assessed at week 3
and in all three assessed at week 5. 95

Despite these findings, the meta-analysis
concludes that there is no compelling evidence to
recommend cannabinoid-based drugs as a single
treatment for cancer pain; this decision is based
mostly on sample size and other clinical trial
constraints.17

There is some evidence that cannabinoids
are effective adjuvants,89 but there is a significant
gap in scientific knowledge, and more research
should be encouraged because the cannabinoid
system may play a role in the treatment of cancer-
related chronic pain, but clinicians should be
cautious about using them as analgesics. 89
Cannabis has, however, been examined for various
cancer-related symptoms such as cachexia, nausea,
and vomiting.

Two trials found no changes in appetite
and/or nausea between cannabis and placebo in
cancer-related cachexia, while a third found that
THC was superior to placebo in improving appetite.

96 A meta-analysis also found conflicting
data in terms of nausea and vomiting. 97 There is a
lack of evidence on the effects of cannabis on
cachexia, appetite, and nausea.

Headache

Headache is linked to a worse quality of
life, disability, and personal and social expenditures.
98 The most prevalent kind of headache is tension
headache (38%), followed by migraine (10%) and
chronic daily headache (3%). NSAIDs, triptans,
antidepressants, verapamil, or ergotamine are used
to treat headaches; nevertheless, less than half of
patients experience remission. Cannabis has been
used to cure headaches since ancient times,
appearing in Ayurvedic medicines and in ancient
Greece, but it has been largely neglected by the
scientific community in recent decades. 99

There were no scientific trials comparing
cannabis to placebo for headache. Nonetheless, the
effects of cannabis may be assessed using other
research that provide proof of its efficacy. In one
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trial, medicinal marijuana was provided to migraine
sufferers, and the frequency of the headache was
reduced in the marijuana-using arm. 100 A clinical
case report describes how recreational marijuana
use, followed by the usage of dronabinol, gave pain
alleviation. Because of this case report, a trial was
conducted in which 139 patients with cluster
headache were asked about their cannabis use
history, and it was discovered that while cannabis
use is common, efficacy may be limited and should
not be recommended until controlled trials and
strong evidence are provided. 102

In one study, nabilone was compared to
ibuprofen in individuals with drug overuse
headache. 103 During an 8-week study, patients
were given the medicine daily, and it was
discovered that nabilone was more effective than
ibuprofen in lowering pain intensity and daily
analgesic intake. 103 However, there is inadequate
data to support the use of cannabis-based therapy
for headache treatment, and additional study is
needed to verify both its efficacy and its hazards.

Cannabis use on decreasing opioid treatment

Abnormal opioid prescription usage is
frequent in patients suffering from chronic pain and
has become a public health concern. 1 Opioid
prescriptions have quadrupled in the United States
during the previous 15 vyears, indicating an
increasing trend. 104 Opioids, contrary to popular
opinion, are not an appropriate pharmacotherapy
for chronic pain because they provide a progressive
hyperalgesia effect over time, causing patients to
increase their opioid dosage with time. 1 A
synergism between cannabis and opioids has been
hypothesised because morphine's antinociceptive
effects are mediated by mu-opioid receptors and
may be improved by THC activation of kappa and
delta-opioid  receptors. 105  Opioid and
cannabinoids receptors link to comparable
intracellular signalling processes via G proteins,
resulting in a reduction in cAMP synthesis.
105,106 Furthermore, there is some evidence that
cannabis can boost endogenous opioid release and
vice versa. 105,106 Because of this synergy,
cannabis's potential effect in reducing opiate usage
has been investigated. One study looked at the
pharmacokinetics and safety of the combination of
these drugs by subjecting 21 patients with chronic
pain to a regimen of morphine or oxycodone BID
and vaporised cannabis in the evening on day one,
three times a day on days two through four, and
once in the morning on day five. 107

The addition of vaporised cannabis
reduced pain, but there was no change in the area
under the plasma concentration-time curves for
morphine or oxycodone following cannabis
exposure. 107 According to Bachhuber et al.,
medicinal cannabis legislation is connected with a
decrease in opioid overdose mortality in California,
Oregon, and Washington. 108 Unfortunately, there
is no good data to support a recommendation about
the synergic activity of cannabis and opioids,
despite some study indicating that this interaction
may be of clinical and pharmacological
significance.

Risks of the use of cannabinoids for analgesia

Given the promise of cannabis as a
medicinal therapy and the issues raised by
recreational cannabis usage, data on security is a
top goal for cannabis-based pharmaceutical
regulation. The extrapolation of the risk of
recreational cannabis use is not optimal, but it may
give some information when clinical trials are
insufficient. 8 The COMPASS trial looked at the
safety of cannabis for medicinal reasons by
comparing individuals with severe chronic pain
who used THC at 12.5% to those who did not. 109
There was no difference in significant adverse
events across the groups in this trial, but the
cannabis group had a higher risk of non-serious
side effects; the most prevalent were somnolence,
forgetfulness, cough, nausea, vomiting, dizziness,
euphoric mood, hyperhidrosis and paranoia.109
This corresponds to the results of a systematic
review, which showed that most adverse effects
were mild, such as dizziness and light-
headedness.110

Concerning the medical harms of cannabis
use, it has been suggested that low levels of
cannabis smoking do not affect lung function over
about 20 years, but some evidence suggests that
some adverse pulmonary effects may arise over a
longer period of time,104 but there is insufficient
evidence to link cannabis use with cardiovascular
events or cancer.

It is vital to note that older persons are
more vulnerable due to slower drug metabolism,
comorbidities, and concurrent drugs.

111 Cannabis can decrease gait and
stability, which may predispose to falls in the
psychomotor domain. Cannabis can exacerbate pre-
existing cognitive impairment in the cognitive
domain by impairing short-term memory and
emotional processing. 112 Concerns have been
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raised concerning cardiovascular risk, including the
increased risk of myocardial infarction, arrhythmia,
and stroke, as well as mental health, specifically the
chance of psychotic episodes. 111 Addiction and
dependency should also be taken into account.
Cannabis addiction and dependency are thought to
be lower than for other narcotics. 113 According to
the National Household Survey on Drug Abuse, the
prevalence of dependency decreased significantly
with age, and teenagers were far more prone to
addiction and dependence. 114 The difficulties
connected with cannabis usage, such as overuse,
addiction, and dependency, are linked to societal
and personal variables and should be considered
while using marijuana for medical purposes.

1. CONCLUSION

Cannabis has been utilised by various
cultures throughout history, generally without the
typical official approval processes. This is a vital
juncture, since scientific review of data about the
efficacy and safety of its usage has gained
importance. There is evidence, however limited,
that cannabis-based medication is effective. This
data, however, is insufficient to make any
recommendations on cannabis in clinical practise.
The best mode of administration and dose have yet
to be determined. As cannabis usage grows in
various nations, answers to these issues may be
forthcoming.

Cannabis as a pain therapy requires
extensive study to assess the advantages and
hazards that patients will face. Furthermore, the
best delivery route and dose have yet to be
determined. As cannabis usage grows in various
nations, answers to these issues may be
forthcoming.
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