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Abstract

Introduction: Pain is among others, one of the most common symptoms in patients facing malignancies.
The pain may have a major negative impact on their quality of everyday life. Currently, the gold standard in
the treatment of cancer-related pain suggested by WHO are the opioids. However, besides their multiple side
effects, there is a small but significant number of patients that are not relief from pain using these drugs.
Thus, there is a need of incorporating different drugs in the treatment of the cancer-related pain.

Materials and Methods: The aim of this review is to examine the potential of using medical cannabis in
the treatment of pain caused by cancer, as long as it’s side and adverse effects.

Results: Detailed research was conducted via the PubMed database using the keywords: “medical”,
“cannabis”, “cancer” and “pain”

Conclusion: Current evidence for the use of cannabis and cannabinoids to relief cancer pain is weak,
because of the existence of multiple adverse effects that cannot be overviewed. However, there is some
evidence that indicate that medical cannabis could potentially be beneficially used as an adjunct to the
already applying therapy. Further research needs to be done in this field of medicine in order to incorporate

medical cannabis in guidelines for cancer pain management.
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Introduction

It is common for patients who face cancer to
experience multiple debilitating symptoms including
nausea, anxiety, stress and mainly pain. In fact, pain
in cancer patients is extremely common, particularly
in advanced stages of the disease, with a prevalence
exceeding 70%. There are multiple reasons for
which patients who encounter cancer may
experience pain. Pain may arise from the malignancy
itself or it may be e result from the therapy against
the disease. It can also be related to other comorbid
illness or situation (1), (2). From now on, in this
review the pain is defined as the pain related to the
malignancy itself and does not correlate with the
therapy or any other coexisting disease.

Although there is a lack of robust clinical data,
the usage of cannabis products has been approved
in multiple countries for certain medical indications

resistant to standard therapy, including nabilone for
chemotherapy-induced vomiting and nausea.
Therefore, an extend new field of exploration was
the use of the medical cannabis in the treatment of
cancer induced symptoms, such as chemotherapy
related nausea, anxiety, depression, insomnia
anorexia and most of all cancer related pain.
Cannabis is a plant-based substance made from
multiple species within genus Cannabis. Cannabidiol
(CBD) is a phyto-alkaloid derived from plants in the
Cannabaceae family and genus Cannabis. According
to the various targeted commercial purposes,
cannabis plants have been under hybridization into
hundreds of strains. There are various classification
methods depending on their botanical morphology,
subjective effects, chemotaxines and many other
factors. Among all the cannabis components 9-
delta-tetrahydrocannabinol (THC) and cannabidiol
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(CBD) are the most abundant and as a result the
most well studied cannabionoids. Apart from CBD
and THC, cannabis constitutes of more than 500
organic compounds of which more than 100 belong
to cannabinoid family. In addition to terpenes and
flavonoids the interaction and the effect of the
cannabionoids exert their affection on the
endocannabinoid system (3). CBD may comprise
even 90% of the plant extract, depending on the
species and the extract procedure, along with many
addable terpines and cannabinoids, including
tetrahydrocannabinol ~ (THC)  (4).  Currently
cannabinoids drugs exist in synthetic THC form as
nabilone and in an approximate 1:1 ratio THC:CBD
plant extract as nabixomols (3). However, THC has
psychoactive properties that provoke intoxication
and impairment, limiting the use of this drug. On the
contrary, CBD is no psychoactive and thus it does not
lie under this restriction (4).

The aim of this review is to examine the use of
the medical cannabis in the confrontation of the
pain related to malignancy.

Identification of studies via databases and registers

Materials and Methods

Detailed research was conducted through the
published bibliography via PubMed database. The
keywords used for the search were “medical”,
“cannabis”, “in”, “cancer” and “pain”. Data were
extracted utilizing a common data elicitation form,
using the aforementioned keywords. The study was
made with respect to the PRISMA 2020 flow diagram
for new systematic reviews which included searches
of databases, registers and other sources guidelines.
Specifically, as regards the PRISMA, the records that
were initially identified through PubMed search
were 124. These results derived after applying a
filter of the last 5 years. There were 3 additional
ones through review of references. Also, the full text
articles assessed for eligibility were 14, and the
records excluded articles, title and abstract non
relevant were 110. There was 1 extra suitable article
derived from the similar articles. All the reports
assessed for eligibility were relevant, but 1 of them
was written in german, so it was excluded. No
duplicates were found. Finally, 17 references
fulfilled the above-mentioned criteria and used in
the present work.

Identification of studies via other methods.
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Results

There have been conducted several studies
examining the use of medical cannabis in the
treatment of cancer-related pain.

According to a systematic review and meta-
analysis by Boland et al (5) (Boland EG, Bennett M,
Allgar V, Boland JW. Cannabinoids for adult cancer-
related pain: systematic review and meta-analysis),
there was not a positive effect by using neither
nabiximols nor oromucoal spray (with 1:1 CBD:THC)
on the NRS (Numeric Rating Scale) for pain intense
score comparing to the placebo. However, as far as
it concerns the adverse effects, the meta-analysis
suggests significantly higher odds of somnolence
and dizziness in cannabinoid group. A higher but not
statistically significant odds of nausea and vomiting
in the cannabinoid group is also reported. None of
the studies included in the aforementioned
metanalysis  indicated  beneficial use  of
cannabinoids, thus cannabinoids are not
recommended for the cancer-related pain
management. Similar are the results arising from
another study (Safi K, Sobieraj J, Btaszkiewicz M, Zyta
J, Salata B, Dzierzanowski T. Tetrahydrocannabinol
and Cannabidiol for Pain Treatment-An Update on
the Evidence.) (6)

However, there is a systematic review and meta-
analysis by Wang L. (7) (Wang L, Hong PJ, May C,
Rehman'Y, Oparin Y, Hong CJ, Hong BY, Aminilari M,
Gallo L, Kaushal A, Craigie S, Couban RJ, Kum E,
Shanthanna H, Price I, Upadhye S, Ware MA,
Campbell F, Buchbinder R, Agoritsas T, Busse JW.
Medical cannabis or cannabinoids for chronic non-
cancer and cancer related pain: a systematic review
and meta-analysis of randomised clinical trials.)
which indicates that not-inhaled medical cannabis
and cannabinoids result in a tiny benefit in pain
alleviation, physical function and sleep quality,
along with various temporary side effects,
compared to a placebo.

Discussion

Opioids in reducing cancer pain: According to the
World Health Organisation (WHO) the first step of
the analgetic ladder for moderate to severe cancer
pain management is the use of opioids. In clinical
practice, the majority of cancer patients is going to

deal with the cancer pain by using the opioids.
However, there is a small but significant number of
patients that will not have adequate pain relief.
Therefore, there is a crucial need for new pain-
relieving methods and analgesics, supplementary to
opioids to alleviate the pain of the patients with
insufficient pain relief of cancer pain. However,
opioids are associated with multiple unwanted side
effect including tolerance and dependance, chronic
constipation, loss of appetite, nausea, respiratory
depression, sedation and drug induced
hyperalgesia. As a result, their clinical use is limited

(8).

Pharmacokinetics: The pharmacokinetics of
cannabis and cannabinoids are different and depend
on the dosage form. Cannabinoids are lipophilic and
have a great width of distribution. THC is known to
cross into placenta and breast milk. There are no
data to indicate the presence of CBD or metabolites
in human milk, although, animal studies highlight
embryofetal developmental toxicity.

Cannabinoids are metabolized in the liver by the
cytochrome P450 (CYP) isoenzymes using either
hydroxylation or oxidation. After that, they are
further metabolized by glucuronidation. The drug is
finally excreted by both urine and feces, after the
augment in solubility postmetabolism. THC is largely
metabolized by isoenzymes CYP2C19, CYP2C9, and
CYP3A4 and the CBD is predominantly metabolized
by CYP2C19 and CPY3A4, but also CYP1A1, CYP1A2,
CYP2C9, and CYP2D6. It is also suggested by in vitro
data that CBD acts like an inhibitor to p-
glycoprotein-mediated drug  transport and
substrates of uridine 5’-diphospho-
glucuronosyltransferase 1A9 and T2B7 (9).

Dosage: The ideal dosage would be the one that
would manage effective pain relief without any or at
least any intolerable side effect (10). The complicity
of the pharmacology, the variety of the capacities
and the amounts of cannabinoids in the products,
lead to the inability of the traditional pattern of dose
guidance to be used in cannabis. The
aforementioned factors in addition to the existence
of other active compounds (flavonoids, terpenoids)
and the lack of evidence based clinical trials and
studies evaluating dosage forms, doses and finally
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the interval between dosages depending on each
indication, make it incapable for a safe and efficient
dose to be recommended (9).

Furthermore, every patient does not response to
therapy same with other patients with the same
disease. The response to the treatment depends on
other medications, prior exposure and tolerance to
the drug, coexisting diseases, food and the
metabolism of the patient itself. Therefore, there is
only a rough dosage guideline available and dose
should be personalized for every patient. The gold
standard is the titration, same as in every drug,
beginning in a low dosage and titrating to the
beloved response. This should also be applied
because many of the undesired effects, such as
fatigue, dizziness and psychotropic effects, start at
an early low dose and tolerance develops overtime.

Cannabis and cannabinoids in patients with
cancer: It is common for cannabis products to be
used in the treatment of cancer patients. The
symptoms that may be treated with the usage of
cannabis and cannabinoids products are multiple
such as chemotherapy related nausea and vomiting
(21%) stress-anxiety (20%), depression-insomnia
(9%), loss of appetite-weight gain (12%), well-being
(17%), treatment of malignancy (4%) and pain (15%)
(9).

Adverse effects and side effects: The two main
cannabinoids of cannabis are A9-
tetrahydrocannabinol (A9-THC) and cannabidiol
(CBD). There is a hesitancy in prescribing cannabis
for medicinal use. This is due to the undesirable
psychotropic effects of the constituent (A9-THC) as
well as due to other side effects of this substance
such as tachycardia, altered cognitive perception,
anxiety and other behavioral issues. Moreover, A9-
THC may provoke an alteration in the immune
system function, augmenting the susceptibility of a
patient to microbial infections. Further, despite the
established anti-cancer capacities of A9-THC, this
cannabinoid has been accused to provoke tumor
growth, metastasis and invasion in some cancer cell
types. In breast tumor for instance, A9-THC
mediated tumor increase and metastasis was
related to the inhibition of the anti-tumor specific
immune responses in vivo. Finally, studies

demonstrate that cannabis is linked with the evident
reduced efficiency of immune checkpoint inhibitors.
A9-THC has a maximum tolerated daily dose of 15-
90 mg in adult patients approximately, and this
small dose requires an ongoing individualized
adjustment to make sure that the adverse effects
are tolerated to each patient.

Concerning CBD in some cases it is believed that
it may cause somnolence and fatigue. However, not
permanent or serious adverse effects (such as life-
threatening, hospitalization or surgery requiring
interventions, temporary or permanent disability
and death) were mentioned (11). Moreover, CBD
crosses the placenta and reaches the breast milk, so
it is of grave significance to abstain while pregnant
or postpartum/ breast-feeding. Further, due to
accumulation, it is highly possible for CBD to cause
hepatotoxicity (12). Finally, it is believed that in the
majority of cases there is not a great difference by
using the cannabinoids for cancer pain relief (13).

Advantages of medical cannabis: In the contrary
to A9-THC, CBD (the second most abundant
compound in cannabis) is well tolerated in patients
even in relatively high doses. CBD is also believed to
have anti-psychotic, anti-convulsive, anti-
inflammatory, anxiolytic and relaxing properties
(12). Further, it was observed that the use of an
oromucosal spray of cannabinoids (A9 -THC: CBD)
for a long period, contributed to the reduction of
cancer-related pain without increasing the dose in
patients. In fact, the particular spray was found to
be efficient to patients resistant to opioids
analgesics. Moreover, it was demonstrated that
nabilone not only contributed to the nausea, anxiety
and pain problem in high staged cancer people, but
also it diminished the use of other drugs including
non-steroid anti-inflammatory, anti-emetics, anti-
depressing and opioids drugs, comparing to the
untreated with the specific drug patients (14). In
addition, during the last decades it has been
demonstrated multiple studies, that cannabinoids
have antitumor properties in various cancer cell
types including breast tumor, melanoma, pancreatic
cancer, brain tumors and lymphomas among others
(15).
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Conclusion

The outcomes of the conducted studies indicate
that nabixomole which constitutes of both THC and
CBD, might be an efficient adjunct to cancer pain
management in those patients who are not
optimized on opioid treatment. Therefore, medical
cannabis might be more beneficial as an adjunct to
the standard therapy rather than as a replacement
(9).

There is insufficient evidence to conclude that a
single low dose morphine equivalent or a single
synthetic THC counterpart is more effective in
relieving moderate to severe cancer pain.
Moreover, there is low certainty evidence that CBD
improves on specialized palliative care alone in
terms of reducing pain in patients with advanced
cancer (16).

Current studies indicate that there is a potential
benefit of the use of the medical cannabis in the
cancer-related pain treatment. However, the scale
and the amount of the studies conducted are
limited. Further research should be done in this field
to establish the use and the efficacy of this
promising product in the management of an
extremely common symptom that multiple patient
encounter (10). Thus, the guidelines recommend
that health care providers should use and educate
patients with the already available and established
information. It is highly possible that for some
patients, cannabis and cannabinoids might be an
arrow in the quiver of their health providers, but
until more data support their use in the cancer
treatment, they cannot be widely suggested (9).

More studies need to be conducted in order that
medical cannabis can be safely and effectively
incorporated into medical treatment plans against
cancer in general and caner-related pain especially
(17).
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